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FATTY ACID TRANSPORT PROTEINS 
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B ACKGROUND OF THE INVENTION 

Long chain fatty acids (LCFAs) are an important source of energy for most 
organisms. They also function as blood hormones, regulating key metabolic functions 
such as hepatic glucose production. Although LCFAs can diffuse through the 
5 hydrophobic core of the plasma membrane into cells, this nonspecific transport cannot 
account for the high affinity and specific transport of LCFAs exhibited by cells such as 
cardiac muscle, hepatocytes, enterocytes, and adipocytes. The molecular mechanisms 
of LCFA transport remains largely unknown. Identifying these mechanisms can lead to 
pharmaceuticals that modulate fatty acid uptake by the intestine and by other organs, 
1 0 thereby alleviating certain medical conditions (e.g. obesity). 

SUMMARY OF THE INVENTION 

Described herein is a diverse family of fatty acid transport proteins (FA TPs) 
which are evolutionarily conserved; these FATPs are plasma membrane proteins which 
mediate transport of LCFAs across the membranes and into cells. Members of the 

15 FATP family described herein are present in a wide variety of organisms, from 

mycobacteria to humans, and exhibit very different expression patterns in tissues among 
the organisms. FATP family members are expressed in prokaryotic and eukaryotic 
organisms and comprise characteristic amino acid domains or sequences which are 
highly conserved across family members. In addition, the function of the FATP gene 

2 0 family is conserved throughout evolution, as shown by the fact that the Caenorhabditis 
(C). elegans and mycobacterial FATPs described herein facilitate LCFA uptake when 
they are overexpressed in COS cells or Escherichia (E.) coli, respectively. FATPs are 
expressed in a wide variety of tissues, including all tissues which are important to fatty 
acid metabolism (uptake and processing). 

2 5 In specific embodiments, FATPs of the present invention are from such diverse 

organisms as humans (Homo (H.) sapiens), mice, (Mus (M.) musculus), F. rubripes, C. 
elegans, Drosophila (DJ melanogaster, Saccharomyces (S.) cerevisiae, Aspergillus 
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niclulans, Cochliobolu heierosirophus, Magnaporthe grisea and Mycobacterium (M.) t 
such as M. tuberculosis. As described herein, four novel mouse FATPs, referred to as 
mmFATP2, mmFATPS. mmFATP4 and mmFATPS, and six human FATPs, referred to 
as bsFATPl, hsFATP2 5 hsFATP3, hsFATP4, hsFATP5 and hsFATP6, have been 
5 identified. All four novel murine FATPs (mmFATP2-5) and a previously identified 
murine FA TP (renamed herein FATP1) have orthologs in humans (hsFATPl-5); the 
sixth human FATP (hsFATP6) does not as yet have a mouse ortholog. The expression 
patterns of these FATPs vary, as described in detail below. 

The present invention relates to FATP family members from prokaryotes and 

1 0 eukaryotes, nucleic acids (DNA, KNA) encoding FATPs, and nucleic acids which are 
useful as probes or primers (e.g., for use in hybridization methods, amplification 
methods) for example, in methods of delecting FATP-encoding genes, producing 
FATPs, and purifying or isolating FATP-encoding DNA or RNA. Also the subject of 
this invention are antibodies (polyclonal or monoclonal) which bind an FATP or 

1 5 FATPs; methods of identifying additional FATP family members (for example, 

orthologs of those FATPs described herein by amino acid sequence) and variant alleles 
of known FATP genes; methods of identifying compounds which bind to an FATP, or 
modulate or alter (enhance or inhibit) FATP function; compounds which modulate or 
alter FATP function; methods of modulating or altering (enhancing or inhibiting) FATP 

2 0 function and, thus, LCFA uptake into tissues of a mamma] (e.g. human) by 

administering a compound or molecule (a drug or agent) which increases or reduces 
FATP activity; and methods of targeting compounds to tissues by administering a 
complex of the compound to be targeted to tissues and a component which is bound by 
an FATP present on cells of the tissues to which the compound is to be targeted. For 

2 5 example, a complex of a drug to be delivered to the liver and a component which is 
bound by an FATP present on liver cells (e.g., FATPS) can be administered. 

In one embodiment, the present invention relates to modulating or altering 
(enhancing or inhibiting/reducing) LCFA uptake in the small intestine and, thus, 
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increasing or reducing the number of calories in the form of fats available to an 
individual. In another embodiment, the present invention relates to inhibiting or 
reducing LCFA uptake in the small intestine in order to reduce circulating fatty acid 
levels; that is, LCFA uptake in the small intestine is reduced and, therefore, circulating 
5 (blood) levels are not as high as they otherwise would be. FATP4 has been shown to be 
expressed in epithelial cells of the small intestine and particularly in the brush border 
layer of the small intestine. FATP2 has also been shown to be expressed at low levels 
in epithelial cells of the small intestine, particularly in the duodenum. In contrast, 
FATP1 , FATP3, FATP5 and FATP6 were not detected in any of the intestinal tissues. 
1 0 Thus, also described herein are FATPs which are present in the epithelial cell layer of 
the small intestine where they mediate LCFA uptake. These FATPs, particularly 
FATP4 and also FATP2, are targets for methods and drugs which block their function 
or activity and are useful in treating obesity, diabetes and heart disease. The ability of 
these FATPs to mediate fat uptake can be modulated or altered (enhanced or inhibited), 
15 thus modulating fat uptake in the small intestine. This can be done, for example, by 
administering to an individual, such as a human or other animal, a drug which blocks 
interaction of LCFAs with FATP4 and/or FATP2 in the small intestine, thus inhibiting 
LCFA passage into the cells of the small intestine. As a result, fat absorption is reduced 
and, although the individual has consumed a certain quantity of fat, the LCFAs are not 
2 0 absorbed to the same extent they would have been in the absence of the compound 
administered. 

Thus, one embodiment of this invention is a method of reducing LCFA uptake 
(absorption) in the small intestine and, as a result, reducing caloric uptake in the form of 
fat. A further embodiment is a compound (drug) useful in inhibiting or reducing fat 
2 5 absorption in the small intestine. In another embodiment, the invention is a method of 
reducing circulating fatty acid levels by administering to an individual a compound 
which blocks interactions of LCFAs with FATP4 and/or FATP2 in the small intestine, 
thus inhibiting LCFA passage into cells of the small intestine. As a result, fatty acids 
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pass into the circulatory system at a diminished level and/or rate, and circulating fatty 
acid levels are lower than they would be in the absence of the compound administered. 
This method is particularly useful for therapy in individuals who are at risk for or have 
hyperlipemia. That is, it can be used to prevent the occurrence of elevated levels of 
5 lipids in the blood or to treat an individual in whom blood lipid levels are elevated. 
Also the subject of this invention is a method of identifying compounds which alter 
. FA TP function (and thus, in the case of FATP2 and/or FATP4, alter LCFA uptake in 
the small intestine). 

In another embodiment, the present invention relates to a method of modulating 

1 0 or altering (enhancing or inhibiting) the function of FATP6, which is expressed at high 
levels in the heart. A method of inhibiting FATP6 function is useful, for example, in 
individuals with heart disease, such as ischemia, since reducing LCFA uptake into heart 
muscle in an individual who has ischemic heart disease, which may be manifested by, 
for example, angina or heart attack, can reduce symptoms or reduce the extent of 

1 5 damage caused by the ischemia. In this embodiment, a drug which inhibits FATP6 
function is administered to an individual who has had or is having a heart attack, to 
reduce LCFA uptake by the individual's heart and, as a result, reduce the damage caused 
by ischemia. In a further embodiment, this invention is a method of targeting a 
compound, such as a therapeutic drug or an imaging reagent, to heart tissue by 

2 0 administering to an individual (e.g., a human) a complex of the compound and a 

component (e.g., a LCFA or LCFA-like compound) which is bound by an FATP (e.g., 
FATP6) present in cells of heart tissue. 

In a further embodiment, LCFA uptake by the liver is modulated or altered 
(enhanced or reduced), in an individual. For example, a drug which inhibits the 

2 5 function of an FATP present in liver (e.g., FATP5) is administered to an individual who 
is diabetic, in order to reduce LCFA uptake by liver cells and, thus reduce insulin 
resistance. 
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The present invention, thus, provides methods which are useful to alter, 
particularly reduce, LCFA uptake in individuals and. as a result, to alter (particularly 
reduce), availability of the LCFAs for further metabolism. In a specific embodiment, 
the present invention provides methods useful to reduce LCFA uptake and, thus, fatty 
5 acid metabolism in individuals, with the result that caloric availability from fats is 

reduced, and circulating fatty acid levels are lower than they otherwise would be. These 
methods are useful, for example, as a means of weight control in individuals, (e.g., 
humans) and as a means of preventing elevated serum lipid levels or reducing serum 
lipid levels in humans. FATPs expressed in the small intestine, such as FATP4, are 

1 0 useful targets to be blocked in treating obesity (e.g., chronic obesity) or to be enhanced 
in treating conditions in which enhanced LCFA uptake is desired (e.g., malabsorption 
syndrome or other wasting conditions). 

The identification of this evolutionarily conserved fatty acid transporter family 
will allow a better understanding of the mechanisms whereby LCFAs traverse the lipid 

15 bilayer as well as yield insight into the control of energy homeostasis and its 
dysregulation in diseases such as diabetes and obesity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows the amino acid sequence alignment of FATPs: mmFATPl (SEQ 
ID NO:92), mmFATP2 (SEQ ID NO:93), mmFATP3 (SEQ ID NO:94), mmFATP4 

2 0 (SEQ ID NO:95), mmFATPS (SEQ ID NO:96), ceFATPa (SEQ ID NO:97), scFATP 
(SEQ ID NO:98) and mtFATP (SEQ ID NO:99). The underlining (amino acid residues 
204-212 of mtFATP) indicates an AMP binding motif which is found in many classes 
of proteins; the underlining at amino acid residues 204-507 of the mtFATP sequence 
indicates the FATP 360 amino acid signature sequence. 

2 5 Figures 2A-2D show results of LCFA uptake assays. Figures 2A-2D: COS 

cells were cotransfected using the DEAE-dextran method with the mammalian 
expression vectors pCDNA-CD2 either alone (control; Figure 2A) or in combination 
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with one of the FATP-containing expression vectors (pCDNA-mmFATPL Figure 2B; 
pCDNA-mmFATP2, Figure 2C: or pCMV-SPORT2-mmFATP5, Figure 2D) as 
described in Materials and Methods for Example 2. COS cells were gated on forward 
scatter (FSC) and side scatter (SS), and the results shown represent >1 0,000 cells. Cells 
5 exhibiting >300 CD2 fluorescence units (verlical line) representing 1 5% of all cells 
were deemed CD2 positive. 

Figure 3 is a graph of fluorescence of cells expressing a FATP gene. As in 
Figures 2A-2D.. COS cells were cotransfected with pCDNA-CD2 either alone (control) 
or in combination with one of the FATP-containing expression vectors (pCDNA- 

1 0 jii mF ATP I , p CDN A-mmF ATP 2 , pCMV-SPORT2-mmFATP5, or pCDNA-ceFATPb). 
The mean BODIPY-FA fluorescence of the CD2 -positive cells is plotted; results shown 
represent the average of three experiments, each consisting of greater than 50,000 COS 
cells. Note that a logarithmic scale is used on the ordinate. 

Figure 4 is a graph of the uptake of palmitate with time. The full-length coding 

15 region of mtFATP (squares) or a control protein (TFE3; circles) was subcloned into the 
inducible, prokaryotic expression vector pET (Novagen). Expression from the resulting 
plasmid was induced (solid symbols) in transformed E. coli cells with 1 mM isopropyl- 
P-D-thiogalactoside (IPTG) for 1 hour, or cells were left uninduced (open symbols). 
Data points were done in triplicate and counts were normalized to the number of 

2 0 bacteria as determined by OD 600 . 

Figure 5 is a phylogenetic tree produced by aligning complete and partial 
sequences for FATP genes from human, rat, mouse, puffer fish, D. melanogaster, C 
elegans, S. cerevisiae, and M. tuberculosis using ClustalX and using these data to 
produce a phylogenetic tree using TreeViewPPC. The bar indicates the number of 

2 5 substitutions per residue, i.e., 0.1 corresponds to a distance of 10 substitutions per 100 
residues. 
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Figure 6 shows a comparison of the FATP signature sequences of nimFATPl. 
(SEQ ID NO:l), mmFATP5, (SEQ ID NO:2) : ceFATPa (SEQ ID NO:3), scFATP (SEQ 
ID NO:4) and mtFATP (SEQ ID NO:5). 

Figure 7 shows the sequence identity among the FATP family members and 
5 VLACs, based on the 360 amino acid signature sequence of FATP from Figure 1 . 

Figures 8A and 8B are the mmFATP3 DNA sequence (SEQ ID NO:6). 

Figure 9 is the mmFATP3 protein sequence (SEQ ID NO:7). 

Figures 1 OA and 1 OB are the mmFATP4 DNA sequence (SEQ ID NO:8). 

Figure 1 1 is the mmFATP4 protein sequence (SEQ ID NO:9). 
0 Figures 1 2A and 1 2B are the mmFATP5 DNA sequence (SEQ ID NO: 1 0). 

Figure 13 is the mmFATP5 protein sequence (SEQ ID NO: 11). 

Figures 14A and 14B are the hsFATP2 DNA sequence (SEQ ID NO: 12). 

Figure 15 is the hsFATP2 protein sequence (SEQ ID NO: 13). 

Figures 16A and 16B are the hsFATP3 DNA sequence (SEQ ID NO:14). 
L5 Figure 17 is the hsFATP3 protein sequence (SEQ ID NO:15). 

Figures 18A and 1 8B are the hsFATP4 DNA sequence (SEQ ID NO:16). 

Figure 19 is the hsFATP4 protein sequence (SEQ ID NO:17). 

Figures 20A and 20B are the hsFATP5 DNA sequence (SEQ ID NO: 18). 

Figure 21 is the hsFATP5 protein sequence (SEQ ID NO: 19). 
2 0 Figures 22A and 22B are the hsFATP6 DNA sequence (SEQ ID NO:20). 

Figure 23 is the hsFATP6 protein sequence (SEQ ID NO:21). 

Figures 24A and 24B are the mtFATP DNA sequence (SEQ ID NO:22). 

Figure 25 is the mtFATP protein sequence (SEQ ID NO:23). 

Figure 26 shows the DNA sequence (SEQ ID NO:24) and predicted amino acid 
2 5 sequence (SEQ ID NO:25) of human FATP1. 

Figure 27 shows the DNA sequence (SEQ ID NO:26) and predicted amino acid 
sequence (SEQ ID NO:27) of human FATP4. 
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Figure 28A.is a hydrophobicity plot for hsFATPl 5 showing that it has multiple 
membrane-spanning domains. 

Figure 28B is the amino acid composition of hsFATPl. 

Figure 28C is a hydrophilicity plot for hsFATPl , made using the Kyte-Doolittle 
5 method, averaging hydrophilicity values for 1 8 amino acid residues at a time. 

Figure 29A is a hydrophobicity plot for hsFATP4, showing that it has multiple 
membrane-spanning domains. 

Figure 29B is a listing of the amino acid composition of hsFATP4. 

Figure 29C is a hydrophilicity plot for hsFATP4, made using the Kyte-Doolittle 
1 0 method, averaging hydrophilicity values for 1 8 ammo acid residues at a time. 

Figures 30A and 30B show a comparison of the nucleotide sequence of human 
FATP1 (SEQ ID NO:28) and the nucleotide sequence of mouse FATP1 (SEQ ID 
NO:29). 

Figures 31 A and 3 IB show a comparison of the nucleotide sequence of human 
15 FATP4 (SEQ ID NO:30) and the nucleotide sequence of mouse FATP4 (SEQ ID 
NO:31). 

Figure 32 shows a comparison of the amino acid sequence of human FATP1 
(SEQ ID NO:32) and the amino acid sequence of mouse FATP1 (SEQ ID NO:33). 
Shaded amino acid residues match the concensus sequence exactly 
2 0 Figure 33 shows a comparison at the amino acid level of human FATP4 (SEQ 

ID NO:34) and mouse FATP4 (SEQ ID NO:35). Shaded amino acid residues match the 
concensus sequence exactly. 

Figure 34 shows the nucleotide sequence (SEQ ID NO:36) and predicted amino 
acid sequence (SEQ ID NO:37) of hsFATP6. 
2 5 Figure 35 A is a hydrophobicity plot for hsFATP6, showing that it has multiple 

membrane-spanning domains. 

Figure 35B is a listing of the amino acid composition of hsFATP6. 
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Figure 35C is a hydrophilicity plot for hsFATP6, made using the Kyte-Doolittle 
method, averaging hydrophilicity values for 1 8 amino acid residues at a time. 

Figure 36 shows an alignment of the amino acid sequences of hsFATPl (SEQ 
ID NO:38), hsFATP4 (SEQ ID NO:39) and hsFATP6 (SEQ ID NO:40). Shaded amino 
5 acid residues match the concensus sequence exactly. 

Figure 37 shows results of assessment of fatty acid uptake by human FATP1 and 
human FATP4. The percent of CD2-positive cells exhibiting a BODIPY-fluorescence 
of more than 300 arbitrary units is plotted for the three different conditions tested. 

Figure 38 is a graph showing uptake of tritiated oleate, with time, by 293 cells 
i 0 transfected with either (diamonds) a plasmid for expression of human FATP4 or 
(squares) a control plasmid. 

Figure 39 is an illustration of the amino acid sequences of human FATP4 (SEQ 
ID NO:41) and mouse FATP4 (SEQ ID NO:42) compared to human FATP1 (SEQ ID 
NO:43). Shown by underlining are the FATP consensus sequence (236-556 of 
15 hsFATPl) and the AMP-binding motif (246-254 of hsFATPl). The human FATPs . 
were cloned by screening libraries with sequences from ESTs (expressed sequence 
tags). Mouse FATP4 was cloned by PCR using degenerate primers. 

Figure 40 is a graph showing the uptake, with time, of tritiated oleate by mouse 
enterocytes in the presence of no oligonucleotide (squares), sense oligonucleotide 
2 0 (circles) or antisense oligonucleotide (diamonds). 

Figure 41 is a bar graph showing uptake of tritiated oleate, by mouse enterocytes 
in the presence of various concentrations of antisense (solid bars), mismatch (stippled 
bars) or sense (lined bars) oligonucleotides. 

Figure 42 is a bar graph showing uptake of tritiated oleate and uptake of 35 S- 
2 5 labeled methionine by mouse enterocytes to which were added no oligonucleotide, the 
antisense oligonucleotide, or the mismatch oligonucleotide. 

Figure 43 A is the nucleotide sequence of the gene encoding mouse FATP4 (SEQ 
ID NO:44). 
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Figure 43B is the amino acid sequence of* mouse FATP4 protein (SEQ ID 
NO:45). 

Figures 44A, 44B, and 44C are the hsFATPl DNA sequence (SEQ ID NO:46). 
Coding region: 175-2115 (1941 nt). 
5 Figure 45 is the hsFATPl protein sequence (SEQ ID NO:47). 

Figures 46A and 46B are the hsFATP2 DNA sequence (SEQ ID NO:48). 
Coding region: 223-2085 (1863 nt). 

Figure 47 is the hsFA.TP2 protein sequence (SEQ ID NO:49). 
Figure 48 is the partial DNA sequence of hsFATP3 (SEQ ID NO:50). Coding 
10 region: 1-993. 

Figure 49 is the partial protein sequence of hsFATP3 (SEQ ID NO:51). 
Figures 50A, 50B, and 50C are the hsFATIM DNA sequence (SEQ ID NO:52). 
Coding region: 208-2139 (1932 nt). 

Figure 5 1 is the hsFATP4 protein sequence (SEQ ID NO:53). 
1 5 Figure 52 is the hsFATP5 partial DNA sequence (SEQ ID NO:54). Coding 

region: 1-1062. 

Figure 53 is the hsFATP5 partial protein sequence (SEQ ID NO:55). 
Figures 54A, 54B, and 54C are the hsFATP6 DNA sequence (SEQ ID NO:56). 
Coding region: 643-2502 (I860 nt). 
2 0 Figure 55 is the hsFATP6 protein sequence (SEQ ID "NO:57). 

Figures 56A : 56B, and 56C are the mFATPl DNA sequence (rn=Rattus 
nowegicus; (SEQ ID NO:58). Coding region: 75-2015 (1941 nt). 

Figure 57 is the mFATPl protein sequence (SEQ ID NO:59). 
Figure 58A, 58B, and 58C are the mFATP2 DNA sequence (SEQ ID NO:60). 
2 5 Coding region: 795-2657 (1 863 nt). 

Figure 59 is the rnFATP2 protein sequence (SEQ ID NO:61). 
Figure 60A and 60B are the mFATP4 partial DNA sequence (SEQ ID NO:62). 
Coding region: 1-1218. 
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Figure 61 is the mFATP4 partial DNA sequence (SEQ ID NO:63). 
Figure 62A, 62B, and 62C are the mmFATPl DNA sequence (SEQ ID NO:64). 
Coding region: 1-1944. 

Figure 63 is the mmFATP ] protein sequence (SEQ ID NO:65). 
5 Figures 64A and 64B are the mmFATP2 DNA sequence (SEQ ID NO:66). 

Coding region: 121-1992 (1872 nt). 

Figure 65 is the mmFATP2 protein sequence (SEQ ID NO:67). 
Figures 66A and 66B are the mmFATP3 partial DNA sequence (SEQ ID 
NO:68). Coding region: 1-1830. 
I o Figure 67 is the minFATPS partial protein sequence (SEQ ID NO:69). 

Figures 68A, 68B : and 68C are the mmFATP4 DNA sequence (SEQ ID NO:70). 
Coding region: 1-1932. 

Figures 69 is the mmFATP4 protein sequence (SEQ ID NO:71). 
Figures 70A and 70B are the mmFATP5 DNA sequence (SEQ ID NO:72). 
15 Coding region: 60-2129. 

Figure 71 is the mmFATP5 protein sequence (SEQ ID NO:73). 
Figures 72A and 72B are the dm F ATP partial DNA sequence (dm^Drosophila 
melcmogasier; SEQ ID NO:74). Coding region: 1-1773. 

Figures 73 is the dmFATP partial protein sequence (SEQ ID NO:75). 
2 o Figure 74 is the drFATP partial DNA sequence (dr=Danio rerio, zebrafish; SEQ 

IDNO-.76) Coding region: 1-173. 

Figure 75 is the drFATP partial protein sequence (SEQ ID NO:77). 
Figure 76A and 76B are the ceFATPa DNA sequence (SEQ ID NO:78). Coding 
region: 1-1953. 

2 5 Figure 77 is the ceFATPa protein sequence. (SEQ ID NO:79). 

Figures 78A and 78B are the ceFATPb DNA sequence (SEQ ID NO:80). 
Coding region: 1-1968. 

Figure 79 is the ceFATPb protein sequence (SEQ ID NO:81). 
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Figures 80A and 80B are the chFATP DNA sequence (SEQ ID NO:82: 
ch=Cochlioboiu heterosti-ophus). Coding region: 1-1932. 

Figure 81 is the chFATP protein sequence (SEQ ID NO:83). 

Figure 82 is the anFATP partial protein sequence {a «= Aspergillus nidulans; 
5 SEQIDNO:84). Coding region: 1-597. 

Figure 83 is the anFATP partial protein sequence (SEQ ID NO:85). 

Figure 84 is the mgFATP partial DNA sequence (mg= Magnaporthe grisea, rice 
blast; SEQ ID NO:86). Coding region: 1-522. 

Figure 85 is the mgFATP partial protein sequence (SEQ ID NO:87). 
1 0 Figures 86A and 86B are the scFATP DNA sequence (SEQ ID NO: 88). Coding 

region: 1-1872. 

Figure 87 is the scFATP protein sequence (SEQ ID NO:89). 

Figures 88A and 88B are the mtFATP DNA sequence (SEQ ID NO:90). 

Figure 89 is the mtFATP protein sequence (SEQ ID NO:91). Coding region: 1 - 

15 1794. 

Figure 90 is a concensus sequence of the FATP signature sequence (SEQ ID 

NO: 

100), based on 23 independent sequences aligned in ClustalX. The height of the bar at 
each amino acid residue position indicates the degree of conservation at that position. 
2 0 Gaps have been inserted to maintain the strength of the alignment. 

Figure 91 is a hydrophilicity plot for hsFATP2, made using the Kyte-Doolittle 
method, averaging hydrophilicity values for 18 amino acid residues at a time. 

Figure 92 is a hydrophilicity plot for the hsFATP3 partial protein, made using 
the Kyte-Doolittle method, averaging hydrophilicity values for 18 amino acid residues 
2 5 at a time. 

Figure 93 is a hydrophilicity plot for the hsFATP5 partial protein, made using 
the Kyte-Doolittle method, averaging hydrophilicity values for 1 8 amino acid residues 
at a time. 
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Figures 94A and 94B are a representation of the DNA sequence (SEQ ID 
NO: 101) of the hsFATPS gene, and the amino acid sequence (SEQ ID NO: 102) of the 
hsFATP5 protein. 

DETAILED DESCRIPTION OF THE INVENTION 
5 As described herein, FATPs are a large evolutionarily conserved family of 

proteins that mediate the transport of LCFAs into cells. The family includes proteins 
which are conserved from mycobacteria to humans and exhibit very different expression 
patterns in tissues. Specific embodiments described include FATPs from mice, humans, , 
nematodes, fungi and mycobacteria which have been shown to be functional LCFA 
1 0 transporters. The term "fatty acid transport proteins" ("FATPs") as used herein, refers 
to the proteins described herein as FATP1, FATP2, FATPS, FATP4, FATPS and 
FATP6, which have been described in one or more species of mammals, as well as 
mtFATP, ceFATP, scFATP, anFATP, mgFATP, and chFATP, and other proteins 
sharing at least about 50% amino acid sequence similarity, preferably at least about 60% 
15 sequence similarity, more preferably at least about 70% sequence similarity, and still 
more preferably, at least about 80% sequence similarity, and most preferably, at least 
about 90% sequence similarity in the approximately 360 amino acid signature sequence. 
The approximaely 360 amino acid FATP signature sequence is shown in Figure 1. The 
concensus sequence of the signature sequence is shown in Figure 90. The nomenclature 
2 0 used herein to refer to FATPs includes a species-specific prefix (e.g., mm, Mus 

musculus; hs or h, Homo sapiens or human; mt M. tuberculosis', dm. XX melanogaster\ 
ce, C. elegans\ sc, Saccharomyces cerevisiae) and a number such that mammalian 
homologues in different species share the same number. For example, six human and 
five mouse FATP genes which are expressed in a variety of tissues are described herein 
2 5 and are referred to, respectively, as hsF ATP 1 -hsFATP6 and mmFATP 1 -nunFATPS; for 
example, hsFATP4 and mmFATP4 aire the human and mouse orthologs. 
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Expression patterns of human and mouse FATPs have been assessed and are 
described below. Briefly, results of these assessments show that FATP5 is a liver- 
specific gene. FATP2 is highly expressed in liver and kidney. Both of these proteins, 
as well as FATP 4 and FATPs from nematodes and mycobacteria, have been shown to 
5 be functional LCFA transporters. Results have also shown that FATP4 mRNA is 
present at high levels in epithelial cells of two regions of the small intestine (the 
jejunum and ileum) and at lower, but significant, levels in a third region (the 
duodenum). They further showed that FATP2 mRNA is present in epithelial cells of the 
duodenum at a level similar to that of FATP4 mRNA levels, but is present at lower 

1 0 levels in the jejunum and ileum. FATP4 mRNA was absent from other cell types of the 
small intestine and no FATP4 mRNA could be detected in any cells of the colon. No 
signals above background could be detected for F ATP 1 , FATP3 and FATPS in any of 
the intestinal tissues. Thus, FATP4 is the major FATP in the mouse small intestine, 
which supports a major role for FATP4 (along with FATP2 to a lesser extent) in 

15 absorption of free fatty acids. hsFATP4 was clearly expressed in the jejunum and 

ileum; expression was absent in the stomach. This, too, is consistent with a major role 
for FATP4 in absorption of fatty acids in the human gut. Analysis of FATP expression 
in human tissues, also described in detail below, showed that hsFATP6, which has no 
mouse ortholog as yet, is expressed at high levels in the heart and at low levels in the 

2 0 placenta, but is undetectable in the other tissues assessed (Example 9). This is 
consistent with a major role for FATP6 in absorption of fatty acids in the heart. 

Long chain fatty acids (LCFAs) are an important energy source for pro- and 
eukaryotes and are involved in diverse cellular processes, such as membrane synthesis, 
intracellular signaling, protein modification, and transcriptional regulation. In 

2 5 developed Western countries, human dietary lipids are mainly di- and triglycerides and 
account for approximately 40% of caloric intake (Weisburger, J. H. (1997) J. A.m. Diet. 
Assoc. P7:S16-S23). These lipids are broken down into fatty acids and glycerol by 
pancreatic lipases in the small intestine (Chapus, C. Rovery, M. 5 Sarda, L & Verger, R. 
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(1988) Biochimie 70:1223-34); LCFAs are then transported into brush border cells, 
where the majority is re-esterified and secreted into the lymphatic system as 
chylomicrons (Green, P.H. & Riley, J.W. (19SI) Ausi. N.ZJ. Med 77:84-90). Fatty 
acids are liberated from lipoproteins by the enzyme lipoprotein lipase, which is bound to 
5 the luminal side of endothelial cells (Scow, R.O. & Blachette-Mackie, E.J. (1992) Mol 
Cell Biochem 1 7(5:181-191). "Free" fatty acids in the circulation are bound to serum 
albumin (Spector, A. A. (1984) Clin. Physiol Biochem 2:123-134) and are rapidly 
incorporated by adipocytes, hepatocytes, and cardiac muscle cells. The latter derive 60- 
90% of their energy through the oxidation of LCFAs (Neely, J.F. Rovetto, M.J. & 
10 Oram, J.F. (1972) Prog. Cardiovasc. Dis: 75:289-329). Although saturable and specific 
uptake of LCFAs has been demonstrated for intestinal cells, hepatocytes, cardiac 
myocytes, and adipocytes, the molecular mechanisms of LCFA transport across the 
plasma membrane have remained controversial (Hui, T.Y. & Bernlohr, D.A. (1997) 
Front. Biosci. 75:d222-31-d231; Schaffer, J.E. & Lodish, H.F, (1995) Trends 
15 Cardiovasc. Med. 5:218-224). Described herein is a large family of highly homologous 
mammalian LCFA transporters which show wide expression, including in all tissues 
relevant to fatty acid metabolism. Further described are novel members of this family 
in other species, including mycobacterial and nematode FATPs which, like their 
mammalian counterparts, are functional fatty acid transporters. 
2 o The discovery of a diverse but highly homologous family of FATPs is 

reminiscent of the glucose transporter family. In a manner similar to the FATPs, the 
glucose transporters have veiy divergent patterns of tissue expression (McGowan, K.M., 
Long, S.D. & Pekala, P.H. (1995) Pharmacol Ther. 66:465-505). The FATPs, like 
glucose transporters, may also differ in their substrate specificities, uptake kinetics, and 
25 hormonal regulation (Thorens, B. (1996) Am. J. Physiol 270:G541-G553). Indeed, the 
levels of fatty acids in the blood, like those of glucose, can be regulated by insulin and 
are dysregulated in diseases such as noninsulin-dependent diabetes and obesity (Boden, 
G. (1997) Diabetes 4(5:3-10). The underlying mechanisms for the regulation of free 
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fatty acid concentrations in the blood are not understood, but could be explained by 
hormonal modulation of FATPs. 

Insulin-resistance is thought to be the major defect in non insulin-dependent 
diabetes mellitus (MDDM) and is one of the earliest manifestations of NIDDM 
5 (McGairy (1992) Science 258:766-770). Free fatty acids (FFAs) may provide an 
explanation for why obesity is a risk factor for NIDDM. Plasma levels of FFAs are 
elevated in diabetic patients (Reaven et ah (1 988) Diabetes 37:1020). Elevated plasma 
free fatty acids (FFAs) have been demonstrated to induce insulin-resistance in whole 
animals and humans (Boden (1998) From. Biosci. 3:D169-D175). This insulin- 

10 resistance is likely mediated by effects of FFAs on a variety of issues. FFAs added to 
adipocytes in vitro induce insulin resistance in this cell type as evidenced by inhibition 
of insulin-induced glucose transport (Van Epps-Fung et aL (1997) Endocrinology 
1 38:4338-4345). Rats fed a high fat diet developed skeletal muscle insulin resistance as 
evidenced by a decrease in insulin-induced glucose uptake by skeletal muscle (Han et 

1 5 al, (1 997) Diabetes 46: 1 761 -1 767). In addition, elevated plasma FFAs increase 

insulin-suppressed endogenous glucose production in the liver (Boden (1998) Front. 
Biosci. 3:D169-D175) ? thus increasing hepatic glucose output. It has been postulated 
that the adverse effects of plasma free fatty acids are due to the FFAs being taken up 
into the cell, leading to an increase in intracellular long chain fatty acyl CoA: 

2 0 intracellular long chain acyl CoAs are thought to mediate the effects of FFAs inside the 
cell. Thus, fatty acid induced insulin-resistance may be prevented by blocking uptake 
of FFAs into select tissues, in particular liver (by blocking FATP2 and/or FATP5), 
adipocyte (by blocking FATP1). and skeletal muscle (by blocking FATP1). Blocking 
intestinal fat absorption (by blocking FATP4) is also expected to reduce plasma FFA 

2 5 levels and thus improve insulin resistance. 

During the pathogenesis of NIDDM insulin-resistance can initially be 
counteracted by increasing insulin output by the pancreatic beta cell. Ultimately, this 
compensation fails, beta cell function decreases and overt diabetes results (McGarry 
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(1992) Science 258: 766-770). Manipulating beta cell function is a second point where 
fatty acid transporter blockers may be beneficial for diabetes. While no FATP homolog 
has been iden tified so far that is expressed in the beta cell of the pancreas, the data 
described below suggest the existence of such a transporter and the sequence 
5 information included herein provides the means to identify such a transporter by 

degenerate PGR, using primers to regions conserved in all FATP family members or by 
low stringency hybridization. It has been demonstrated that exposure of pancreatic 
beta-cells to FFAs increases the basal rate of insulin secretion; this in turn leads to a 
decrease in the intracellular stores of insulin, resulting in decreased capacity for insulin 
10 secretion after chronic exposure (Bollheimer el al, (1998) J. Clin. Invest. 101:1094- 
1101). The effects of FFAs are again likely to be mediated by intracellular long chain 
fatty acyl CoA molecules (Liu et al, (1998)/ Clin. Invest 101:1870-1875). FFAs 
have also been demonstrated to increase beta cell apoptosis (Shimabukuro et al, (1998) 
Proc. Nat. Acad. Sci. USA 95:2498-2502), possibly contributing to the decrease in beta 
15 cell numbers in late stage NIDDM. 

Another finding with potentially broad implications is the identification of a 
FATP homologue inM tuberculosis. Tuberculosis causes more deaths worldwide than 
any other infectious agent and drug-resistant tuberculosis is re-emerging as a problem in 
industrialized nations (Bloom, B.R. & Small, P.M. (1998) N. Engl. J. Med. 338:611- 
2 0 678). Mycobacterium tuberculosis has about 250 enzymes involved in fatty acid 

metabolism, compared with only about 50 in E. coli. It has been suggested that, living 
as a pathogen, the mycobacteria are largely lipolytic, rather than lipogenic, relying on 
the lipds within mammalian cells and the tubercle (Cole, ST. et al, Nature 393:521- 
544 (1998)). The de novo synthesis of fatty acids in Mycobacterium leprae is 
2 5 insufficient to maintain growth (Wheeler, P.R., Bulmer, K & Ratledge, C. (1990) J. 
Gene. Microbiol. 736:21 1-217). Thus, it is reasonable to expect that inhibitors of 
mtFATP will serve as therapeutics for tuberculosis. FATPs expressed in mycobacteria 
can be targeted to reduce or prevent replication of mycobacteria (e.g., to reduce or 
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prevent replication ofM tuberculosis) and, thus, reduce or prevent their adverse effects. 
For example, a FATP or FATPs expressed by M. tuberculosis can be targeted and 
inhibited, thus reducing or preventing growth of this pathogen (and tuberculosis in 
humans and other mammals). An inhibitor of anM tuberculosis FATP can be 

5 identified, using methods described herein (e.g., expressing the FATP in an appropriate 
host cell, such as E. coli or COS cells; contacting the cells with an agent or drug to be 
assessed for its ability to inhibit the FATP and, as a result, mycobacterial growth, and 
assessing its effects on growth). A drug or agent identified in this maimer can be further 
tested for its ability to inhibit aM tuberculosis FATP and M. tuberculosis infection in 

0 an appropriate animal model or in humans. A method of inhibiting mycobacteria] 
growth, particularly growth of M. tuberculosis, and compounds useful as drugs lor 
doing so are also the subject of this invention. 

An isolated polynucleotide encoding mtFATP, like other polynucleotides 
encoding FATPs of the FATP family, can be incorporated into vectors, nucleic acids of 

5 viruses, and other nucleic acid constructs that can be used in various types of host cells 
to produce mtFATP. This mtFATP can be used, as i t appears on the surface of cells, or 
in various artificial membrane systems, to assess fatty acid transport function, to 
identify ligands and molecules that are modulators of fatty acid transport activity. 
Molecules found to be inhibitors of mtFATP function can be incorporated into 

0 pharmaceutical compositions to administer to a human for the treatment of tuberculosis. 

Particular embodiments of the invention are polynucleotides encoding a FATP 
of Cochliobolus (Helminthosporium) heterostrophus or portions or variants thereof, the 
isolated or recombinant^ produced FATP, methods for assessing whether an agent 
binds to the chFATP, and further methods for assessing the effect of an agent being 

5 tested for its ability to modulate fatty acid transport activity. Cochliobolus 

heterostrophus is an ascomycete that is the cause of southern com leaf blight, an 
economically important threat to the corn crop in the "United States. The related species 
C sativus causes crown rot and common root rot in wheat and barley. One or more 



WO 99/36537 



PCTAJS99/00182 



-20- 



FATPs of C. heterostrophus can be targeted for the identification of an inhibitor of 
chFATP function, which can be then be used as an agent effective against infection of 
plants by C. heierosirophus and related organisms. Methods described herein that were 
applied in studying the expression of a FATP gene and the function of the FATP in its 
5 natural site of expression or in a host cell, can be used in the study of the chFATP gene 
and protein. 

Magnaporthe grisea (rice blast) is an economically important fungal pathogen of 
rice. Further embodiments of the invention are nucleic acid molecules encoding a 
FATP of Magnaporthe grisea, portions thereof, or variants thereof, isolated mgFATP, 

10 nucleic acid constructs, and engineered cells expressing mgFATP. Other aspects of the 
invention are assays to identify an agent which binds to mgFATP and assays to identify 
an agent which modulates the function of mgFATP in cells in which mgFATP is 
expressed or in artificial membrane systems. Agents identified as inhibiting mgFATP 
activity can be developed into anti-fungal agents to be used to treat rice infected with 

15 rice blast. 

Caenorhabditis elegans is a nematode related to plant pathogens and human 
parasites. An isolated polynucleotide which encodes ceFATP, like other 
polynucleotides encoding FATPs of the FATP family described herein, can be 
incorporated into nucleic acid vectors and other constmcts that can be used in various 
2 0 types of cells to produce ceFATP. ceFATP as it occurs in cells or as it can be isolated 
or incorporated into various artificial or reconstructed membrane systems, can be used 
to assess fatty acid transport, and to identify ligands and agents that modulate fatty acid 
transport activity. Agents found by such assays to be inhibitors of ceFATP activity can 
be incorporated into compositions for the treatment of diseases caused by genetically 
2 5 related organisms with a FATP of similar sensitivity to the agents . 

Aspergillus mdulans is one of a family of fungal species that can infect humans. 
Further embodiments of the invention of the family of polynucleotides encoding FATPs 
are polynucleotides encoding a FATP of Aspergillus nidulans, and vectors and host 
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cells that can be constructed to comprise such polynucleotides. Further embodiments, 
are a polypeptide encoded by such polynucleotides, portions thereof having one or more 
functions characteristic of a FATP, and various methods. The methods include those 
for identifying agents that bind to anFATP and those for assessing the effect of an agent 
5 being tested for its ability to modulate fatty acid transport activity. Those agents found 
to inhibit fatty acid transport function can be used in compositions as anti-fungal 
pharmaceuticals, or can be modified for greater effectiveness as a pharmaceutical. 

One aspect of the invention relates to isolated nucleic acids that encode a FA TP 
as described herein, such as those FATPs having an amino acid sequence in Figure 45 
10 (SEQ ID NO:47), Figure 47 (SEQ ID NO:49), Figure 49 (SEQ ID NO:51), Figure 51 
(SEQ ID NO:53), Figures 94A and 94B (SEQ ID NO:102), and Figure 55 (SEQ ID 
NO:57) and nucleic acids closely related thereto as described herein. 

Using the information provided herein, such as a nucleic acid sequence set forth 
in Figures 44A-44C (SEQ ID NO:46), Figures 46A and 46B (SEQ ID NO:48), Figure 
15 48 (SEQ ID NO:50), Figures 50A-50C (SEQ ID NO:52), Figures 94A and 94B (SEQ 
ID NO:101) ; and Figures 54A-54C (SEQ ID NO:56), a nucleic acid of the invention 
encoding a FATP polypeptide may be obtained using standard cloning and screening 
methods, such as those for cloning and sequencing cDNA library fragments, followed 
by obtaining a full length clone. For example, to obtain a nucleic acid of the invention, 
2 0 a library of clones of cDNA of human or other mammalian DNA can be probed with a 
labeled oligonucleotide, such as a radiolabeled oligonucleotide, preferably about 17 
nucleotides or longer, derived from a partial sequence. Clones carrying DNA identical 
to that of the probe can then be distinguished using stringent (also, "high stringency") 
hybridization conditions. By sequencing the individual clones thus identified with 
2 5 sequencing primers designed from the original sequence it is then possible to extend the 
sequence in both directions to determine the full length sequence. Suitable techniques 
are described, for example, in Current Protocols in Molecular Biology (F.M. Ausubel et 
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al, eds), containing supplements through Supplement 42, 1998, John Wiley and Sons, 
Inc., especially chapters 5, 6 and 7. 

Embodiments of the invention include isolated nucleic acid molecules 
comprising any of the following nucleotide sequences: J,) a nucleotide sequence which 
5 encodes a protein comprising the amino acid sequence of hsFATPl (SEQ ID NO:47), 
the amino acid sequence of hsFATP2 (SEQ ID NO:49), the amino acid sequence of 
hsFATP3 (SEQ ID NO:51), the amino acid sequence of hsFATP4 (SEQ ID NO: 53), the 
amino acid sequence of hsFATPS (SEQ ID NO: 102) or the amino acid sequence of 
hsFATP6 (SEQ ID NO:57); 2.) nucleotide sequences of hsFATPl, hsFATP2 : 

10 hsFATP3, hsFATP4, hsFATPS, or hsFATP6 (SEQ ID NO:46, 48, 50, 52, 101, or 56 ; 
respectively); 3.) a nucleotide sequence which is complementary "to the nucleotide 
sequence of hsFATPl (SEQ ID NO:46), hsFATP2 (SEQ ID NO:48) 5 hsFATP3 (SEQ 
ID NO:50), hsFATP4 (SEQ ID NO:52), hsFATPS (SEQ ID NO: 101) or hsFATP6 (SEQ 
ID NO:56); 4.) a nucleotide sequence which consists of the coding region of hsFATPl 

15 (SEQ ID NO:46), the coding region of hsFATP2 (SEQ ID NO:48), the coding region of 
hsFATP3 (SEQ ID NO:50), the coding region of hsFATP4 (SEQ ID NO:52), the coding 
region of hsFATPS (SEQ ID NO: 101), or the coding region of hsFATP6 (SEQ ID 
NO:56). 

The invention further relates to nucleic acids (nucleic acid molecules or 
2 0 polynucleotides) having nucleotide sequences identical over their entire length to those 
shown in the figures, for instance Figures 44A-44C (SEQ ID NO:46), Figures 46A and 
46B (SEQ ID NO:48), Figure 48 (SEQ ID NO:50), Figures 50A-50C (SEQ ID NO:52), 
Figures 94A and 94B (SEQ ID NO:101), and Figures 54A-54C (SEQ ID NO:56). It 
further relates to DNA, which due to the degeneracy of the genetic code, encodes a 
2 5 FATP encoded by one of the FATP-encoding DNAs, whose amino acid sequence is 
provided herein. Also provided by the invention are nucleic acids ha.ving the coding 
sequences for the mature polypeptides or fragments in reading frame with other coding 
sequences, such as those encoding a leader or secretory sequence, a pre-, or pro- or 
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prepro- protein sequence. The nucleic acids of the invention encompass nucleic acids 
that include. a single continuous region or discontinuous regions encoding the 
polypeptide, together with additional regions, that may also contain coding or non- 
coding sequences. The nucleic acids may also contain non-coding sequences, including, 
5 for example, but not limited to, non-coding 5' and 3' sequences, such as the transcribed, 
non-translated sequences, termination signals, ribosome binding sites, sequences that 
stabilize mRNA. introns, polyadenylation signals, and additional coding sequences 
which encode additional amino acids. For example, a marker sequence that facilitates 
purification of the fused polypeptide can be encoded. In certain embodiments of the 

1C invention, the marker sequence can be a hexa-histidine peptide, as provided in the pQE 
vector (Qiagen, Inc.) and described in Gentz et al. t Proc. Nail. Acad. Sci. USA 86: 821- 
824 (1989), or an HA tag (Wilson et al. 9 Cell 37: 767 (1984)), or a sequence encoding 
glutathione S-transferase of Schistosoma japonicum (vectors available from Pharmacia; 
see Smith, D.B. and Johnson K.S., Gene 67:31 (1988) and Kaelin, W.G. et al, Cell 

15 70:351 (1992)). Nucleic acids of the invention also include, but are not limited to, 
nucleic acids comprising a structural gene and its naturally associated sequences that 
control gene expression. 

The invention further relates to variants, including naturally-occurring allelic 
variants, of those nucleic acids described specifically herein by DNA sequence, that 

2 0 encode variants of such polypeptides as those having the amino acid sequences shown 
in Figure 45 (SEQ ID NO:47) 5 Figure 47 (SEQ ID NO:49), Figure 49 (SEQ ID NO:51), 
Figure 51 (SEQ ID NO:53) Figures 94A and 94B (SEQ ID NO: 102). or Figure 55 (SEQ 
ID NO:57). Such variants include nucleic acids encoding variants of the above-listed 
amino acid sequences, wherein those valiants have several, such as 5 to 10, 1 to 5. or 3, 

2 5 2 or 1 amino acids substituted, deleted, or added, in any combination. Variants include 
polynucleotides encoding polypeptides with at least 95% but less than 100% amino acid 
sequence identity to the polypeptides described herein by amino acid sequence. Variant 
polynucleotides hybridize, under low to high stringency conditions, to the alleles 
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described herein by DNA sequence. In one embodiment, variants have silent 
substitutions, additions and deletions that do not alter the properties and activities of the 
FA TP. Allelic variants of the polynucleotides encoding hsFATPl (Figure 45; SEQ ID 
NO:47), hsFATP2 (Figure 47; SEQ IDNO:49), hsFATP3 (Figure 49; SEQ ID NO:51), 
5 hsFATP4 (Figure 51; SEQ ID NO:53), Figures 94A and 94B (SEQ ID NO:l 02) and 
hsFATP6 (Figure 55; SEQ ID NO:57) will be identified as mapping to chromosomal 
locations listed for the corresponding wild type genes in Table 2 in Example 1 . 

Orthologous genes a T e gene loci in different species that are sufficiently similar 
to each other in their nucleotide sequences to suggest that they originated from a 
10 ' common ancestral gene. Orthologous genes arise when a lineage splits into two species, 
rather than when a gene is duplicated within a genome. Proteins that are orthologs are 
encoded by genes of two different species, wherein the genes are said to be orthologous. 

The invention further relates to polynucleotides encoding polypeptides which 
are orthologous to those polypeptides having a specific ammo acid sequence described 
1 5 herein, such as the amino acid sequences shown in Figure 45 (SEQ ID NO:47), Figure 
47 (SEQ ID NO:49), Figure 49 (SEQ ID NO:51), Figure 51 (SEQ ID NO:53), Figures 
94A and 94B (SEQ ID NO: 1 02), or Figure 55 (SEQ ID NO:57). These polynucleotides, 
which can be called ortholog polynucleotides, encode orthologous polypeptides that can 
range in amino acid sequence identity to a reference amino acid sequence described 
2 0 herein, from about 65% to less than 1 00%, but preferably 70% to 80%, more preferably 
80% to 90%, and still more preferably 90% to less than 100%. Orthologous 
polypeptides can also be those polypeptides that range in ammo acid sequence similarity 
to a reference amino acid sequence described herein from about 75% to 100%, within 
the signature sequence. The amino acid sequence similarity between the signature 
2 5 sequences of orthologous polypeptides is preferably 80%, more preferably 90%, and 

still more preferably, 95%. The ortholog polynucleotides encode polypeptides that have 
similar functional characteristics (e.g., fatty acid transport activity) and similar tissue 
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distribution. as appropriate to the organism from which the ortholog polynucleotides 
can be isolated. 

Ortholog polynucleotides can be isolated from (e.g., by cloning or nucleic acid 
amplification methods) a great number of species, as shown by the sample of FATPs 
5 from evolutionarily divergent species described herein (see, e.g., Figures 44A-C through 
Figure 89). Ortholog polynucleotides corresponding to those in Figure 45 (SEQ ID 
NO:47), Figure 47 (SEQ ID NO:49), Figure 49 (SEQ ID NO:51) ? Figure 51 (SEQ ID 
NO:53), Figures 94A and 94B (SEQ ID NO:102) and Figure 55 (SEQ ID NO:57) are 
those which can be isolated from mammals such as rat. dog, chimpanzee, monkey, 

1 0 baboon, pig, rabbit and guinea pig, for example. 

Further variants that are fragments of the nucleic acids of the invention may be 
used to synthesize full-length nucleic acids of the invention, such as by use as primers in 
a polymerase chain reaction. As used herein, the term primer refers to a single-stranded 
oligonucleotide which acts as a point of initiation of template-directed DNA synthesis 
1 5 under appropriate conditions (e.g., in the presence of four different nucleoside 

triphosphates and an agent for polymerization, such as DNA or RNA polymerase or 
reverse transcriptase) in an appropriate buffer and at a suitable temperature. The 
appropriate length of a primer depends on the intended use of the primer, but typically 
ranges from 15 to 30 nucleotides. Short primer molecules generally require cooler 

2 0 temperatures to form sufficiently stable hybrid complexes with the template. A primer 

need not reflect the exact sequence of the template, but must be sufficiently 
complementary to hybridize with a template. The term primer site refers to the area of 
the target DNA to which a primer hybridizes. The term primer pair refers to a set of 
primers including a 5' (upstream) primer that hybridizes with the 5' end of the DNA 
2 5 sequence to be amplified and a 3' (downstream) primer that hybridizes with the 
complement of the 3' end of the sequence to be amplified. 

Further embodiments of the invention are nucleic acids that are at least 80% 
identical over their entire length to a nucleic acid described herein, for example a 
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nucleic acid having the nucleotide sequence in Figures 44A-44C (SEQ ID NO:46), 
Figures 46A-46B (SEQ ID NO:48), Figure 48 (SEQ ID NO:50) 5 Figures 50A-50C 
(SEQ ID NO:52), Figures 94A and 94B (SEQ ID NO:101), and Figures 54A-54C (SEQ 
ID NO:56). Additional embodiments are nucleic acids, and the complements of such 
5 nucleic acids, having at least 90% nucleotide sequence identity to the above-described 
sequences, and nucleic acids having at least 95% nucleotide sequence identity. In 
preferred embodiments. DNA of the present invention has 97% nucleotide sequence 
identity, 98% nucleotide sequence identity, or at least 99% nucleotide sequence identity 
with the DNA whose sequences are presented herein. 

1 o Other embodiments of the invention are nucleic acids that are at least 80% 

identical in nucleotide sequence to a nucleic acid encoding a polypeptide having an • 
amino acid sequence as set forth in Figure 45 (SEQ ID NO:47), Figure 47 (SEQ ID 
NO:49), Figure 49 (SEQ ID NO:51), Figure 51 (SEQ ID NO:53), Figures 94A and 94B 
(SEQ ID NO: 102) or Figure 55 (SEQ ID NO:57), or as such amino acid sequences are 
15 set forth elsewhere herein, and nucleic acids that are complementary to such nucleic 

acids. Specific embodiments are nucleic acids having at least 90% nucleotide sequence 
identity to a nucleic acid encoding a polypeptide having an amino acid sequence as 
described in the list above, nucleic acids having at least 95% sequence identity, and 
nucleic acids having at least 97% sequence identity. 

2 0 The terms "complementary" or "complementarity" as used herein, refer to the 

natural binding of polynucleotides under permissive salt and temperature conditions by 
base-pairing. Complementarity between two single-stranded molecules may be 
"partial" in which only some of the nucleic acids bind, or it may be complete when total 
complementarity exists between the single-stranded molecules (that is, when A-T and 
2 5 G-C base pairing is 1 00% complete). The degree of complementarity betv/een nucleic 
acid strands has significant effects on the efficiency and strength of hybridization 
between nucleic acid strands. This is of particular importance in amplification 
reactions, which depend on binding between nucleic acid strands. 
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The invention further includes nucleic acids that hybridize to the above- 
described nucleic acids, especially those nucleic acids that hybridize under stringent 
hybridization conditions. "Stringent hybridization conditions" or "high stringency 
conditions" generally occur within a range from about T m minus 5°C (5° C below the 
5 strand dissociation temperature or melting temperature (T m ) of the probe nucleic acid 
molecule) to about 20° C to 25° C below T nr As will be understood by those of skill in 
the art, the stringency of hybridization may be altered in order to identify or detect 
molecules having identical or related polynucleotide sequences. An example of high 
stringency hybridization follows. Hybridization solution is (6x SSC/10 mM 

10 EDTA/0.5% SDS/5x Denhardt's solution/100 ng/ml sheared and denatured salmon 

sperm DNA). Hybridization is at 64-65°C for 16 hours. The hybridized blot is washed 
two times with 2x SSC/0.5% SDS solution at room temperature for 15 minutes each ; 
and two times with 0.2x SSC/0.5% SDS at 65 °C, for one hour each. Further examples 
of high stringency conditions can be found on pages 2.10.1-2.10.1 6 (see particularly 

15 2.10.8-1 1) and pages 6.3.1-6 in Current Protocols in Molecular Biology (Ausubel, F.M. 
et ciL, eds.. containing supplements up through Supplement 42, 1998). Examples of 
high, medium, and low stringency conditions can be found on pages 36 and 37 of WO 
98/40404, which are incorporated herein by reference. 

The invention further relates to nucleic acids obtainable by screening an 

2 0 appropriate library with a probe having a nucleotide sequence such as that set forth in 
Figures 44A-44C (SEQ ID NO:46), Figures 46A-46B (SEQ ID NO:48), Figure 48 
(SEQ ID NO:50), Figures 50A-50C (SEQ ID NO:52), Figures 94A and 94B (SEQ ID 
NO:101) or Figures 54A-54C (SEQ ID NO:56), or a probe which is a sufficiently long 
fragment of any of the above; and isolating the nucleic acid. Such probes generally can 

2 5 comprise at least 15 nucleotides. Nucleic acids obtainable by such screenings may 

include RNAs, cDNAs and genomic DNA, for example, encoding FATPs of the FATP 
family described herein. 
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Further uses for the nucleic acid molecules of the invention, whether encoding a 
full-length FATP or whether comprising a contiguous portion of a nucleic acid molecule 
such as one given in SEQ ID NO:46, 48, 50, 52, 101, or 56, include use as markers for 
tissues in which the corresponding protein is preferentially expressed (to identify 
5 constitutively expressed proteins or proteins produced at a particular stage of tissue 

differentiation or stage of development of a disease state); as molecular weight markers 
on southern gels; as chromosome markers or tags (when labeled, for example with 
biotin, a radioactive label or a fluorescent label) to identify chromosomes or to map 
related gene positions; to compare with endogenous DNA sequences in a mammal to 

1 o identify potential genetic disorders; as probes to hybridize and thus identify, related 

DNA sequences; as a source of information to derive PCR primers for genetic 
fingerprinting; as a probe to "subtract-out" known sequences in the process of 
discovering other novel nucleic acid molecules; for selecting and making oligomers for 
attachment to a "gene chip" or other support, to be used, for example, for examination 
1 5 of expression patterns; to raise anti-protein antibodies using DNA immunization 

techniques: and as an antigen to raise anti-DNA antibodies or to elicit another immune 
response. 

Further methods to obtain nucleic acids encoding FATPs of the FATP family 
include PCR and variations thereof (e.g., "RACE" PCR and semi-specific PCR 

2 0 methods). Portions of the nucleic acids having a nucleotide sequence set forth in 

Figures 44A-44C (SEQ ID NO:46), Figures 46A-46B (SEQ ID NO:48), Figure 48 
(SEQ ID NO:50), Figures 50A-50C (SEQ ID NO:52), Figures 94A and 94B (SEQ ID 
NO:101) or Figures 54A-54C (SEQ ID NO:56), (especially "flanking sequences" on 
either side of a coding region) can be used as primers in methods using the polymerase 
2 5 chain reaction, to produce DNA from an appropriate template nucleic acid. 

Once a fragment of the FATP gene is generated by PCR, it can be sequenced, 
and the sequence of the product can be compared to other DNA sequences, for example, 
by using the BLAST Network Service at the National Center for Biotechnology 
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Information. The boundaries of the open reading frame can then be identified using 
semi-specific PCR or other suitable methods such as library screening. Once the 5' 
initiator methionine codon and the 3 J stop codon have been identified, a PCR product 
encoding the full-length gene can be generated using genomic DNA as a template, with 
5 primers complementary to the extreme 5 5 and 3 5 ends of the gene or to their flanking 
sequences. The full-length genes can then be cloned into expression vectors for the 
production of functional proteins. 

The invention also relates to isolated proteins or polypeptides such as those 
encoded by nucleic acids of the present invention. Isolated proteins can be purified 

1 0 from a natural source or can be made recombinant]}'. Proteins or polypeptides referred 
to herein as "isolated" are proteins or polypeptides that exist in a state different from the 
state in which they exist in cells in which they are normally expressed in an organism, 
and include proteins or polypeptides obtained by methods described herein, similar 
methods or other suitable methods, and also include essentially pure proteins or 

15 polypeptides, proteins or polypeptides produced by chemical synthesis or by 
combinations of biological and chemical methods, and recombinant proteins or 
polypeptides which are isolated. Thus, the term "isolated" as used herein, indicates that 
the polypeptide in question exists in a physical milieu distinct from that in which it 
occurs in nature. Thus, "isolated" includes existing in membrane fragments and vesicles 

2 0 membrane fractions, liposomes, lipid biiayers and other artificial membrane systems. 
An isolated FATP may be substantially isolated with respect to the complex cellular 
milieu in which it naturally occurs, and may even be purified essentially to 
homogeneity, for example as determined by PAGE or column chromatography (for 
example, HPLC), but may also have further cofactors or molecular stabilizers, such as 

2 5 detergents, added to the purified protein to enhance activity. In one embodiment, 

proteins or polypeptides are isolated to a state at least about 75% pure; more preferably 
at least about 85% pure, and still more preferably at least about 95% pure, as determined 
by Coomassie blue staining of proteins on SDS-polyacrylamide gels. Proteins or 
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polypeptides referred to herein as "recombinant" are proteins or polypeptides produced 
by the expression of recombinant nucleic acids. 

In a preferred embodiment., an isolated polypeptide comprising a FATP, a 
functional portion thereof, or a functional equivalent of the FATP, has at least one 
5 function characteristic of a FATP, for example, transport activity, binding function (e.g., 
a domain which binds to AMP), or antigenic function (e.g., binding of antibodies that 
also bind to a naturally-occurring FATP, as that function is found in an antigenic 
determinant). Functional equivalents can have activities that are quantitatively similar 
to, greater than, or less than, the reference protein. These proteins include, for example, 
1 o naturally occurring FATPs that can be purified from tissues in which they are produced 
(including polymorphic or allelic variants), variants (e.g., mutants) of those proteins 
and/or portions thereof. Such variants include mutants differing by the addition, 
deletion or substitution of one or more amino acid residues, or modified polypeptides in 
which one or more residues arc modified, and mutants comprising one or more modified 
1 5 residues. Porti ons or fragments of a FATP can range in si ze from four amino aci d 
•residues to the entire ammo acid sequence minus one amino acid. 

The isolated proteins of the invention preferably include mammalian fatty acid 
transport proteins of the FATP family of homologous proteins. In one embodiment, the 
extent of amino acid sequence similarity between a polypeptide having one of the amino 
2 0 acid sequences shown in Figure 45 (SEQ ID NO:47), Figure 47 (SEQ ID NO:49), 

Figure 49 (SEQ ID NO:51), Figure 51 (SEQ ID NO:53), Figures 94A and 94B (SEQ ID 
NO:102), or Figure 55 (SEQ ID NO:57), and the respective functional equivalents of 
these polypeptides is at least about 88%. In other embodiments, the degree of amino 
acid sequence similarity between a FATP and its respective functional equivalent is at 
2 5 least about 91 %, at least about 94%, or at least about 97%. 

The polypeptides of the invention also include those FATPs encoded by 
polynucleotides which are orthologous to those polynucleotides, the sequences of which 
are described herein in whole or in part. FATPs which are orthologs to those described 
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herein by amino acid sequence, in whole or in part, are, for example fatty acid transport 
proteins 1-6 of dog, rat chimpanzee, monkey, rabbit, guinea pig, baboon and pig, and 
are also embodiments of the invention. 

To determine the percent identity or similarity of two amino acid sequences or 
5 of two nucleic acid sequences, the sequences are aligned for optimal comparison 

purposes (e.g., gaps can be introduced in one or both of a first and a second amino acid 
or nucleic acid sequence for optimal alignment, and non-homologous (dissimilar) 
sequences can be disregarded for comparison purposes). In a preferred embodiment, the 
length of a reference sequence aligned for comparison purposes is at least 30%, 

1 0 preferably at least 40%, more preferably at least 50%, even more preferably at least 

60%), and even more preferably at least 70%, 80%, or 90% of the length of the reference 
sequence. The amino acid residues or nucleotides at corresponding amino acid 
positions or nucleotide positions are then compared. When a position in the first 
sequence is occupied by the same amino acid residue or nucleotide as the corresponding 

15 position in the second sequence, then the molecules are identical at that position (as 

used herein, amino acid or nucleic acid "identity" is equivalent to amino acid or nucleic 
acid "similarity"). The percent identity between the two sequences is a function of the 
number of identical positions shared by the sequences, taking into account the number 
of gaps, and the length of each gap, which need to be introduced for optimal alignment 

2 0 of the two sequences. 

The invention also encompasses polypeptides having a lower degree of identity 
but having sufficient similari ty so as to perform one or more of the same functions 
performed by the polypeptides described herein by amino acid sequence. Similarity for 
a polypeptide is determined by conserved amino acid substitution. Such substitutions 

2 5 are those that substitute a given amino acid in a polypeptide by another amino acid of 
like characteristics. Conservative substitutions are likely to be phenotypically silent. 
Typically seen as conservative substitutions are the replacements, one for another, 
among the aliphatic amino acids Ala, Val, Leu, and He; interchange of the hydroxy) 
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residues Ser and Thr, exchange of the acidic residues Asp and Glu, substitution between 
the amide residues Asn and Gin, exchange of the basic residues Lys and Arg and 
replacements among the aromatic residues Phe, Tyr. Guidance concerning which amino 
acid changes are likely to be phenotypically silent is found in Bowie et al, Science 
5 247:1306-1310(1990). 
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TABLE 1. Conservative Amino Acid Substitutions 



5 



Aromatic 




Phenylalanine 








Tryptophan 








Tyrosine 




Hydrophobic 




Leucine 








Isoleucine 








Valine 




Polar 




Glutamine 








Asparagine 




Basic 




Axginine 








Lysine 








Histidine 




Acidic 




Aspartic Acid 








Glutamic Acid 




Small 




Alanine 








Serine 








Threonine 








Methionine 








Glycine 





The comparison of sequences and determination of percent identity and 
similarity between two sequences can be accomplished using a mathematical algorithm. 
1 0 {Computational Molecular Biology, Lesk, A.M.,ed., Oxford University Press, New 
York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., 
Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 1, 
Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence 
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Analysis in Molecular Biology, von Heinje, G., Academic Press, 1 987; and Sequence 
Analysis Primer, Gribskov, M. and Devereaux, J., eds., M. Stockton 
Press. New York, 1991). In a prefeiTed embodiment., the percent identity between two 
amino acid sequences is determined using the Needleman and Wunsch {J. Mol. Biol 
5 (48):444-453 (1 970)) algorithm which has been incorporated into the GAP program in 
the GCG software package (available at http://www.gcg.com), using either a Blossom 
62 matrix or a PAM250 matrix, and a gap weight of 1 6, 14, 12, 1 0, 8, 6, or 4 and a 
length weight of 1, 2, 3, 4, 5, or 6. in yet another preferred embodiment, the percent 
identity between two nucleotide sequences is determined using the GAP program in the 
10 GCG software package (Devereux, J., el al. : Nucleic Acids Res. 12(1):1>%1 (1984)) 

(available at http://www.gcg.com), using a NWSgapdna.CMP matrix and a gap weight 
of 40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In another 
embodiment, the percent identity between two amino acid or nucleotide sequences is 
determined using the algorithm of E. Meyers and W. Miller (CABJOS, 4:\\-\l (1989)) 
15 which has been incorporated into the ALIGN program (version 2.0), using a PAM1 20 
weight residue table, a gap length penalty of 12 and a gap penalty of 4. 

The nucleic acid and protein sequences of the present invention can further be 
used as a "query sequence" to perform a search against databases to, for example, 
identify other family members or related sequences. Such searches can be performed 
2 0 using the NBLAST and XBLAST programs (version 2.0) of Altschul, el al. (J. Mol. 
Biol. 275:403-10 (1990)). BLAST nucleotide searches can be performed with the 
NBLAST program, score - 100, word length = 12 to obtain nucleotide sequences 
homologous to (with calculatably significant similarity to) the nucleic acid molecules of 
the invention. BLAST protein searches can be performed with the XBLAST program, 
2 5 score = 50, word length = 3 to obtain amino acid sequences homologous to the proteins 
of the invention. To obtain gapped alignments for comparison purposes, Gapped 
BLAST can be utilized as described in Altschul et al, (Nucleic Acids Res. 25(17):3389- 
3402 (1997)). When utilizing BLAST and gapped BLAST programs, the default 
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parameters of the respective programs (e.g., XBLAST and NBLAST) can be used. See 
http://www.ncbi.nlm.nih.gov. 

Similarity for nucleotide and amino acid sequences can be defined in terms of 
the parameters set by the Advanced Blast search available from NCBI (the National. 
5 Center for Biotechnology Information: see, for Advanced BLAST page, 

www.ncbi.nlm.nih. gov/cgi-bin/BLAST/nph-newblast?Jform=l). These default 
parameters, recommended for a query molecule of length greater than 85 amino acid 
residues or nucleotides have been set as follows: gap existence cost, 1 1, per residue gap 
cost; 1; lambda ratio, 0.85. Further explanation of version 2.0 of BLAST can be found 

1 0 on related website pages and in AltschuL S.F. et oL, Nucleic Acids Res. 25:3389-3402 

(1997). 

The invention further relates to fusion proteins, comprising a FATP or 
functional portion thereof (as described above) as a first moiety, linked to second 
moiety not occurring in the FATP as found in nature. Thus, the second moiety can be 
1 5 an ammo acid, peptide or polypeptide. The first moiety can be in an N-terminal 

location, C-terminal location or internal to the fusion protein. In one embodiment, the 
fusion protein comprises a FATP as the first moiety, and a second moiety comprising a 
linker sequence and an affinity ligand. Fusion proteins can be produced by a variety of 
methods. For example, a fusion protein can be produced by the insertion of a FATP 

2 0 gene or portion thereof into a suitable expression vector, such as Bluescript SK +/- 

(Stratagene), pGEX-4T-2 (Pharmacia), pET-24(+) (Novagen), or vectors of similar 
construction. The resulting construct can be introduced into a suitable host cell for 
expression. Upon expression, fusion, protein can be purified from cells by means of a 
suitable affinity matrix (See e.g., Current Protocols in Molecular Biology, Ausubel, 
2 5 F.M. et aL, eds., Vol. 2, pp. 16.4.]-] 6.7.8, containing supplements up through 
Supplement 42, 1998). 

The invention also relates to enzymatically produced, synthetically produced, or 
recombinantly produced portions of a fatty acid transport protein. Portions of a FATP 
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can be made which have full or partial function on their own, or which when mixed 
together (though fully, partially, or nonfunctional alone), spontaneously assemble with 
one or more other polypeptides to reconstitute a functional protein having at least one 
function characteristic of a FATP. 
5 Fragments of a FATP can be produced by direct peptide synthesis, for example 

those using solid-phase techniques (Roberge, J.Y. el al, Science 269:202-204 (1995); 
Merrifield, J., J. Am. Chem. Soc. 55:2149-2154 (1963)). Protein synthesis can be 
performed using manual techniques or by automation. Automated synthesis can be 
carried out using, for instance, an Applied Biosystems 431 A Peptide Synthesizer 
1 o (Pei-kin Elmer). Various fragments of a FATP can be synthesized separately and 
combined using chemical methods. 

One aspect of the invention is a peptide or polypeptide having the amino acid 
sequence of a portion of a fatty acid transport protein which is hydrophilic rather than 
hydrophobic, and ordinarily can be detected as facing the outside of the cell membrane. 
1 5 Such a peptide or polypeptide can be thought of as being an extracellular domain of the 
FATP, or a mimetic of said extracellular domain. It is known, for example, that a 
portion of human FATP4 that includes a highly conserved motif is involved in AMP- 
CoA binding function (Stuhlsatz-Rrouper, S.M. et al, J. Biol. Chem. 44:28642-28650 
(1998)). 

2 o The term "mimetic" as used herein, refers to a molecule, the structure of which 

is developed from knowledge of the structure of the FATP of interest, or one or more 
portions thereof, and, as such, is able to effect some or all of the functions of a FATP. 

Portions of an FATP can be prepared by enzymatic cleavage of the isolated 
protein, or can be made by chemical synthesis methods. Portions of a FATP can also be 

2 5 made by recombinant DNA methods in which restriction fragments, or fragments that 
may have undergone further enzymatic processing, or synthetically made DNAs are 
joined together to construct an altered FATP gene. The gene can be made such that it 
encodes one or more desired portions of a FATP. These portions of FATP can be 
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entirely homologous to a known FATP, or can be altered in amino acid sequence 
relative to naturally occurring FATPs to enhance or introduce desired properties such as 
solubility, stability, or affinity to a ligand. A further feature of the gene can be a 
sequence encoding an N-terminal signal peptide directed to the plasma membrane. 
5 An extracellular domain can be determined by a hydrophobicity plot such as 

those shown in Figures 28A, 29A, and 35A, or by a hydrophilicity plot such as those 
shown in Figures 28C, 29C, 35C, 91, 92 and 93. A polypeptide or peptide comprising 
all or a portion of a FATP extracellular domain can be used in a pharmaceutical 
composition. When administered to a mammal by an appropriate route, the polypeptide 

10 or peptide can bind to fatty acids and compete with the native FATPs in the membrane 
of cells, thereby making fewer fatty acid molecules available as substrates for transport 
into cells, and reducing the amount of fatty acids taken up by, for example, the heart, in 
the case of FATP6. 

Another aspect of the invention relates to a method of producing a fatty acid 

1 5 transport protein, variants or portions thereof, and to expression systems and host cells 
containing a vector appropriate for expression of a fatty acid transport protein. 

Cells that express a FATP, a variant or a portion thereof, or an ortholog of a 
FATP described herein by amino acid sequence, can be made and maintained in culture, 
under conditions suitable for expression, to produce protein in the cells for cell-based 

2 0 assays, or to produce protein for isolation. These cells can be procaryotic or eucaryotic. 
Examples of procaryotic cells that can be used for expression include Escherichia coli, 
Bacillus subtilis and other bacteria. Examples of eucaryotic cells that can be used for 
expression include yeasts such as Saccharomyces cerevisiae, Schizosaccharomyces 
pombe, Pichia pasioris and other lower eucaryotic cells, and cells of higher eucaryotes 

2 5 such as those from insects and mammals, such as primary cells and cell lines such as 

CHO, HeLa, 3T3 and BHK cells, preferably COS cells and human kidney 293 cells, and 
more preferably Jurkat cells. (See, e.g., Ausubel, F.M. et al, eds. Current Protocols in 
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Molecular Biology, Greene Publishing Associates and John Wiley & Sons, Inc., 
containing Supplements up through Supplement 42, 1998)). 

In one embodiment, host cells that produce a recombinant FATP, or a portion 
thereof, a variant, or an ortholog of a FATP described herein by amino acid sequence, 
5 can be made as follows. A gene encoding a FATP, variant or a portion thereof can be 
inserted into a nucleic acid vector, e.g., a DNA vector, such as a plasmid, phage, 
cosmid, phagemid, virus, virus-derived vector (e.g., SV40, vaccinia, adenovirus, fowl 
pox virus, pseudorabies viruses, retroviruses) or other suitable replicon, which can be 
present in a single copy or multiple copies, or the gene can be integrated in a host cell 
1 o chromosome. A suitable replicon or integrated gene can contain all or part of the 
coding sequence for a FATP or variant, operably linked to one or more expression 
control regions whereby the coding sequence is under the control of transcription 
signals and linked to appropriate translation signals to permit translation. The vector 
can be introduced into cells by a method appropriate to the type of host cells (e.g., 
15 transfechon, electroporation, infection). For expression from the FATP gene, the host 
cells can be maintained under appropriate conditions (e.g., in the presence of inducer, 
normal growth conditions, etc.). Proteins or polypeptides thus produced can be 
recovered (e.g., from the cells, as in a membrane fraction, from the periplasmic space of 
bacteria, from culture medium) using suitable techniques. Appropriate membrane 
2 0 targeting signals may be incorporated into the expressed polypeptide. These signals 
may be endogenous to the polypeptide or they may be heterologous signals. 

Polypeptides of the invention can be recovered and purified from cell cultures 
(or from their prim ary cell source) by well-known methods including ammonium sulfate 
or ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
2 5 phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and high performance liquid 
chromatography. Known methods for refolding protein can be used to regenerate active 
conformation if the polypeptide is denatured during isolation or purification. 
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ln a further aspect of the invention are methods for assessing the transport 
function of any of the fatty acid transport pj-oteins or polypeptides described herein, 
including orthologs, and in variations of these, methods for identifying an inhibitor (or 
an enhancer) of such function and methods for assessing the transport function in the 
5 presence of a candidate inhibitor or a known inhibitor. 

A variety of systems comprising living cells can be used for these methods. 
Cells to be used in fatty acid transport assays, and further in methods for identifying an 
inhibitor or enhancer of this function, express one or more FA TPs. See Examples 3. 6, 
9, 12 and 14 for data on tissue distribution of expression of FATPs, and Examples 10 

1 0 and 1 1 describing recombinant cells expressing FA TP. Cells for use in cell-based 

assays described herein can be drawn from a variety of sources, such as isolated primary 
cells of various organs and tissues wherein one or more FATPs are naturally expressed. 
In some cases, the cells can be from adult organs, and in some cases, from embryonic or 
fetal organs, such as heart, lung, liver, intestine, skeletal muscle, kidney and the like. 

1 5 Cells for this purpose can also include cells cultured as fragments of organs or in 
conditions simulating the cell type and/or tissue organization of organs, in which 
artificial materials may be used as substrates for cell growth. Other types of cells 
suitable for this purpose include cells of a cell strain or cell line (ordinarily comprising 
cells considered to be "transformed") transfected to express one or more FATPs. 

2 0 A further embodiment of the invention is a method for detecting, in a sample of 

cells, a fatty acid transport protein, a portion or fragment thereof, a fusion protein 
comprising a FATP or a portion thereof, or an ortholog as described herein, wherein the 
cells can be, for instance, cells of a tissue, primary culture cells, or cells of a cell line, 
including cells into which nucleic acid has been introduced. The method comprises 

2 5 adding to the sample an agent that specifically binds to the protein, and detecting the 
agent specifically bound to the protein. Appropriate washing steps can be added to 
reduce nonspecific binding to the agent. The agent can be, for example, an antibody, a 
lisand or a substrate mimic. The agent can have incorporated into it, or have bound to 
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it, covalently or by high affinity non-covalent interactions, for instance, a label that 
facilitates detection of the agent to which it is bound, wherein the label can be, but is not 
limited to, a phosphorescent label, a fluorescent label, a biotin or avidin label, or a 
radioactive label. The means of detection of a fatty acid transport protein can vary, as 
5 appropriate to the agent and label used. For example, for an antibody that binds to the 
fatty acid transport protein, the means of detection may call for binding a second 
antibody, which has been conjugated to an enzyme, to the antibody which binds the 
fatty acid transport protein, and detecting the presence of the second antibody by means 
of the enzymatic activity of the conjugated enzyme. 

1 0 Similar principles can also be applied to a cell lysate or a more purified 

preparation of proteins from cells that may comprise a fatty acid transport protein of 
interest, for example in the methods of mimunoprecipitation, immunoblotting. 
immunoaffmity methods, that in addition to detection of the particular FATP, can also 
be used in purification steps, and qualitative and quantitative immunoassays. See, for 

15 instance, chapters 1 1 through 14 in Antibodies: A Laboratory Manual, E. Harlow and 
D. Lane, eds., Cold Spring Harbor Laboratory, 1988. 

Isolated fatty acid transport protein or, an antigenically similar portion thereof, 
especially a portion that is soluble, can be used in a method to select and identify 
molecules which bind specifically to the FATP. Fusion proteins comprising all of, or a 

2 0 portion of, the fatty acid transport protein linked to a second moiety not occurring in the 
FATP as found in nature, can be prepared for use in another embodiment of the method. 
Suitable fusion proteins for this purpose include those in which the second moiety 
comprises an affinity ligand (e.g., an enzyme, antigen, epitope). FATP fusion proteins 
can be produced by the insertion of a gene encoding the FATP or a variant thereof, or a 

2 5 suitable portion of such gene into a suitable expression vector, which encodes an 

affinity ligand (e.g., pGEX-4T-2 and pET-15b, encoding glutathione S -transferase and 
His-Tag affinity ligands, respectively). The expression vector can be introduced into a 
suitable host cell for expression. Host cells are lysed and the lysate, containing fusion 
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protein, can be bound to a suitable affinity matrix by contacting the lysate with an 
affinity matrix. 

In one embodiment, the fusion protein can be immobilized on a suitable affinity 
matrix under conditions sufficient to bind the affinity ligand portion of the fusion 
5 protein to the matrix, and is contacted with one or more candidate binding agents (e^g., a 
mixture of peptides) to be tested, under conditions suitable for binding of the binding 
agents to the FA TP portion of the bound fusion protein. Next the affinity matrix with 
bound fusion protein can be washed with a suitable wash buffer to remove unbound 
candidate binding agents and non-specincally bound candidate binding agents. Those 

1 0 agents which remain bound can be released by contacting the affinity matrix with fusion 
protein bound thereto with a suitable elution buffer. Wash buffer can be formulated to 
permit binding of the fusion protein to the affinity matrix, without significantly 
disrupting binding of specifically bound binding agents. In this aspect, elution buffer 
can be formulated to permit retention of the fusion protein by the affinity matrix, bui 

15 can be formulated to interfere with binding of the candidate binding agents to the target 
portion of the fusion protein. For example, a change in the ionic strength or pH of the 
elution buffer can lead to release of specifically bound agent, or the elution buffer can 
comprise a release component or components designed to disrupt binding of specifically 
bound agent to the target portion of the fusion protein. 

2 0 Immobilization can be performed prior to, simultaneous with, or after, 

contacting the fusion protein with candidate binding agent, as appropriate. Various 
pen-nutations of the method are possible, depending upon factors such as the candidate 
molecules tested, the affinity matrix-ligand pair selected, and elution buffer formulation. 
For example, after the wash step, fusion protein with binding agent molecules bound 

25 thereto can be eluted from the affinity matrix with a suitable elution buffer (a matrix 
elution buffer, such as glutathione for a GST fusion). Where the fusion protein 
comprises a cleavable linker, such as a thrombin cleavage site, cleavage from the 
affinity ligand can release a portion of the fusion with the candidate agent bound 
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thereto. Bound agent molecules can then be released from the fusion protein or its 
cleavage product by an appropriate method, such as extraction. 

One or more candidate binding agents can be tested simultaneously. Where a 
mixture of candidate binding agents is tested, those found to bind by the foregoing 
5 processes can be separated (as appropriate) and identified by suitable methods (e.g., 
PCR. sequencing, chromatography). Large libraries of candidate binding agents (e.g., 
peptides, RNA oligonucleotides) produced by combinatorial chemical synthesis or by 
other methods can be tested (see e.g., Ohlmeyer, M.H.J, et al., Proc. Natl Acad. Sci. 
USA 90:10922-10926 (1993) and DeWitt, S.H. et al., Proc. Natl. Acad. Sci. USA 
1 o 90:6909-6913 (1 993), relating to tagged compounds; see also Rutter, W..1. et al. U.S. 
Patent No. 5,010,175; Huebner, V.D. et a!., U.S. Patent No. 5,182,366; and Geysen, 
H.M.. U.S. Patent No. 4,833,092). Random sequence RNA libraries (see Ellington, 
A.D. et al, Nature 346:818-822 (1990); Bock, L.C. et al, Nature 355:584-566 (1992); 
and Szostak, J.W., Trends in Bwchem. Sci. 77:89-93 (March, 1992)) can also be 
1 5 screened according to the present method to select RNA molecules which bind to a 
target FATP or FATP fusion protein. Where binding agents selected from a 
combinatorial library by the present method carry unique tags, identification of 
individual biomolecules by chromatographic methods is possible. Where binding 
agents do not carry tags, chromatographic separation, followed by mass spectrometry to 
2 0 ascertain structure, can be used to identify binding agents selected by the method, for 
example. 

The invention also comprises a method for identifying an agent which inhibits 
interaction between a fatty acid transport protein (e.g., one comprising the amino acid 
sequence in SEQ ID NO:47, SEQ ID NO:49, SEQ ID NO:51, SEQ ID NO:53, SEQ ID 
2 5 NO:102, or SEQ ID NO:57), and a ligand of said protein. The FATP can be one 
described by amino acid sequence herein, a portion or fragment thereof, a variant 
thereof, or an ortholog thereof, or a FATP fusion protein. Here, a ligand can be, for 
instance, a substrate, or a substrate mimic, an antibody, or a compound, such as a 
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peptide, that binds with specificity to a site on the protein. The method comprises 
combining, not limited to a particular order, the fatty acid protein, the ligand of the 
protein, and a candidate agent to be assessed for its ability to inhibit interaction between 
the protein and the ligand, under conditions appropriate for interaction between the 
5 protein and the ligand (e.g., pH, salt, temperature conditions conducive to appropriate 
conformation and molecular interactions); determining the extent to which the protein 
and ligand interact; and comparing (1) the extent of protein-ligand interaction in the 
presence of candidate agent with (2) the extent of protein-ligand interaction in the 
absence of candidate agent, wherein if (1) is less than (2), then the candidate agent is 
1 0 one which inhibits interaction betv/een the protein and the ligand. 

The method can be facilitated, for example, by using an experimental system 
which employs a solid support (column chromatography matrix, wall of a plate, 
microliter wells, column pore glass, pins to be submerged in a solution, beads, etc.) to 
which the protein can be attached. Accordingly, in one embodiment, the protein can be 
1 5 fixed to a solid phase directly or indirectly, by a linker. The candidate agent to be tested 
is added under conditions conducive for interaction and binding to the protein. The 
ligand is added to the solid phase system under conditions appropriate for binding. 
Excess ligand is removed, as by a series of washes done under conditions that do not 
disrupt protein-ligand interactions. Detection of bound ligand can be facilitated by 
2 0 using a ligand that carries a label (e.g., fluorescent, chemilummescem, radioactive). In a 
control experiment, protein and ligand are allowed to interact in the absence of any 
candidate agent, under conditions otherwise identical to those used for the "test" 
conditions where candidate inhibiting agent is present, and any washes used in the test 
conditions are also used in the control. The extent to which ligand binds to the protein 
25 in the presence of candidate agent is compared to the extent to which ligand binds to the 
protein in the absence of the candidate agent. If the extent to which interaction of the 
protein and the ligand occurs is less in the presence of the candidate agent than in the 
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absence of the candidate agent, the candidate agent is an agent which inhibits interaction 
between the protein and the ligand of the protein. 

In a further embodiment, an inhibitor (or an enhancer) of a fatty acid transport 
protein can be identified. The method comprises steps which are, or are variations of 
5 the following: contacting the cells with fatty acid, wherein the fatty acid can be labeled 
for convenience of detection; contacting a first aliquot of the cells with an agent being 
tested as an inhibitor (or enhancer) of fatty acid uptake while maintaining a second 
aliquot of cells under the same conditions but without contact with the agent; and 
measuring (e.g., quantitating) fatty acid in the first and second ahquots of cells; wherein 
10 a lesser quantity of fatty acid in the first aliquot compared to that in the second aliquot 
is indicative that the agent is an inhibitor of fatty acid uptake by a fatty acid transport 
protein. A greater quantity of fatty acid in the first aliquot compared to that in the 
second aliquot is indicative that the agent is an enhancer of fatty acid uptake by a fatty 
acid transport protein. 

15 A particular embodiment of identifying an inhibitor or enhancer of fatty acid 

transport function employs the above steps, but also employs additional steps preceding 
those given above: introducing into cells of a cell strain or cell line ("host cells" for the 
intended introduction of, or after the introduction of, a vector) a vector comprising a 
fatty acid transport protein gene, wherein expression of the gene can be regulatable or 

2 0 constitutive, and providing conditions to the host cells under which expression of the 
gene can occur. 

The terms "contacting" and "combining" as used herein in the context of 
bringing molecules into close proximity to each other, can be accomplished by 
conventional means. For example, when referring to molecules that are soluble, 
25 contacting is achieved by adding the molecules together in a solution. "Contacting" can 
also be adding an agent to a test system, such as a vessel containing cells in tissue 
culture. 
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The term "inhibitor" or "antagonist", as used herein, refers to an agent which 
blocks, diminishes, inhibits, hinders, limits, decreases, reduces, restricts or interferes 
with fatty acid transport into the cytoplasm of a cell, or alternatively and additionally, 
prevents or impedes the cellular effects associated with fatty acid transport. The term 
5 "enhancer" or "agonist", as used herein, refers to an agent which augments, enhances, or 
increases fatty acid transport into the cytoplasm of a cell. An antagonist will decrease 
fatty acid concentration, fatty acid metabolism and byproduct levels in the cell, leading 
to phenotypic and molecular changes. 

In order to produce a "host cell" type suitable for fatty acid uptake assays and for 
1 0 assays derived therefrom for identifying inhibitors or enhancers thereof, a nucleic acid 
vector can be constructed to comprise a gene encoding a fatty acid transport protein, for 
example, human FATP1, FATP2, FATP3, FATP4, FA TPS, FATP6, a mutant or variant 
thereof, an ortholog of the human proteins, such as mouse orthologs or orthologs found 
in other mammals, or a FATP family protein of origin in an organism other than a 

1 5 mammal. The gene of the vector can be regulatable, such as by the placement of the 

gene under the control of an inducible or repressive promoter in the vector (e.g., 
inducible or repressive by a change in growth conditions of the host cell harboring the 
vector, such as addition of inducer, binding or functional removal of repressor from the 
cell miliieu, or change in temperature) such that expression of the FATP gene can be 

2 0 turned on or initiated by causing a change in growth conditions, thereby causing the 

protein encoded by the gene to be produced, in host cells comprising the vector, as a 
plasma membrane protein. Alternatively, the FATP gene can be constitutively 
expressed. 

A vector comprising an FATP gene, such as a vector described herein, can be 
2 5 introduced into host cells by a means appropriate to the vector and to the host cell type. 
For example, commonly used methods such as electroporation, transfection, for 
instance, transfection using CaCl 2 , and transduction (as for a virus or bacteriophage) can 
be used. Host cells can be, for example, mammalian cells such as primary culture cells 
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or cells of cell lines such as COS cells, 293 cells or Jurkat cells. Host cells can also be, 
in some cases, cells derived from insects, cells of insect cell lines, bacterial cells, such 
as E. coli, or yeast cells, such as S. cerevisiae. It is preferred that the fatty acid transport 
protein whose function is to be assessed, with or without a candidate inhibitor or 
5 enhancer, be produced in host cells whose ancestor cells originated in a species related 
to the species of origin of the FATP gene encoding the fatty acid transport protein. For 
example, it is preferable that tests of function or of inhibition or enhancement of a 
mammalian FATP be earned out in host mammalian cells producing the FATP, rather 
than bacterial cells or yeast cells. 

1 o Host cells comprising a vector comprising a regulatable FATP gene can be 

treated so as to allow expression of the FATP gene and production of the encoded 
protein, (e.g., by contacting the cells with an inducer compound that effects transcription 
from an inducible promoter operably linked to the FATP gene). 

The test agent (e.g., an agonist or antagonist) is added to the cells to be used in a 
1 5 fatty acid transport assay, in the presence or absence of test agent, under conditions 
suitable for production and/or maintenance of the expressed FATP in a conformation 
appropriate for association of the FATP with test agent and substrate. For example, 
conditions under which an agent is assessed, such as media and temperature 
requirements, can, initially, be similar to those necessary for transport of typical fatty 

2 0 acid substrates across the plasma membrane. One of ordinary skill in the art will know 

how to vary experimental conditions depending upon the biochemical nature of the test 
agent. The test agent can be added to the cells in the presence of fatty acid, or in the 
absence of fatty acid substrate, with the fatty acid substrate being added following the 
addition of the test agent. The concentration at which the test agent can be evaluated 
2 5 can be varied, as appropriate, to test for an increased effect with increasing 
concentrations. 

Test agents to be assessed for their effects on fatty acid transport can be any 
chemical (element, molecule, compound), made synthetically, made by recombinant 
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techniques or isolated from a natural source. For example, test agents can be peptides, 
polypeptides, peptoids, sugars, hormones, or nucleic acid molecules, such as antisense 
nucleic acid molecules. In addition, test agents can be small molecules or molecules of 
greater complexity made by combinatorial chemistry, for example, and compiled into 
5 libraries. These libraries can comprise, for example, alcohols, alkyl halides, amines, 
amides, esters, aldehydes, ethers and other classes of organic compounds. Test agents 
can also be natural or genetically engineered products isolated from lysates of cells, 
bacterial, animal or plant, or can be the cell lysates themselves. Presentation of test 
compounds to the test system can be in either an isolated form or as mixtures of 
1 0 compounds, especially in initial screening steps. 

Thus, the invention relates to a method for identifying agents which alter fatty 
acid transport, the method comprising providing the test agent to the cell (wherein "cell" 
includes the plural, and can include cells of a cell strain, cell line or culture of primary 
cells or organ culture, for example), under conditions suitable for binding to its target, 
1 5 whether to the FATP itself or to another target on or in the cell, wherein the transformed 
cell comprises a FATP. 

In greater detail, to lest one or more agents or compounds (e.g., a mixture of 
compounds can conveniently be screened initially) for inhibition of the transport 
function of a fatty acid transport protein, the agent(s) can be contacted with the cells. 

2 0 The cells can be contacted with a labeled fatly acid. The fatty acid can be, for example, 
a known substrate of the fatty acid transport protein such as oleate or palmitate. The 
fatty acid can itself be labeled with a radioactive isotope, (e.g., 3 H or 14 C) or can have a 
radioactively labeled adduct attached. In other variations, the fatty acid can have 
chemically attached.* it a fluorescent label, or a substrate for an enzyme occurring 

2 5 within the cells, wherein the substrate yields a detectable product, such as a highly 

colored or fluorescent product. Addition of candidate inhibitors and labeled substrate to 
the cells comprising fatty acid transport protein can be in either order or can be 
simultaneous. 
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A second aliquot of cells, which can be called "control" cells (a "first" aliquot of 
cells can be called "test" cells), is treated, if necessary (as in the case of transformed 
"host "cells), so as to allow expression of the FATP gene, and is contacted with the 
labeled substrate of the fatty acid transport protein. The second aliquot of cells is not 
5 contacted with one or more agents to be tested for inhibition of the transport function of 
the protein produced in the cells, but is otherwise kept under the same culture conditions 
as the first aliquot of cells. 

In a further step of a method to identify inhibitors of a fatty acid transport 
protein, the labeled fatty acid is measured in the first and second aliquots of cells. A 

1 o preliminary step of this measurement process can be to separate the external medium 

from the cells so as to be able to distinguish the-labeled fatty acid external to the cells 
from that which has been transported inside the cells. This can be accomplished, for 
instance, by removing the cells from their growth container, centrifuging the cell 
suspension, removing the supernatant and performing one or more wash steps to 
1 5 extensively dilute the remaining medium which may contain labeled fatty acid. 

Detection, of the labeled fatty acid can be by a means appropriate to the label used. For 
example, for a radioactive label, detection can be by scintillation counting of 
appropriately prepared samples of cells (e.g., lysates or protein extracts); for a 
fluorescent label, by measuring fluorescence in the cells by appropriate instrumentation. 

2 0 If a compound tested as a candidate inhibitor of transport function causes the test 

cells to have less labeled fatty acid detected in the cells than that detected in the control 
cells, then the compound is an inhibitor of the fatty acid transport protein. Procedures 
analogous to those above can be devised for identifying enhancers (agonists of FATPs) 
of fatty acid transport function wherein if the test cells contain more labeled fatty acid 
2 5 than that detected in the control cells, or if the fatty acid is taken up at a higher rate, then 
the compound being tested can be concluded to be an enhancer of the fatty acid 
transport protein. 



BNSDOCID: <WO 9936537A2_I_> 



WO 99/36537 



PCT/US99/00182 



-49- 



Example 13 describes use of an assay of this type to identify an inhibitor of a 
FATP. In Example 13, an antisense oligonucleotide which specifically inhibits 
biosynthesis of mmFAT.P4 was demonstrated to inhibit fatty acid uptake into mouse 
enterocytes. Similarly, antjsense oligonucleotides directed towards specifically 
5 inhibiting the biosynthesis of FATP6 in heart cells, FATP5 in liver cells, FATP3 in lun 
cells, and FATP2 in colon cells, can be demonstrated as examples of "test agents" thai 
inhibit fatty acid transport. 

Another assay to determine whether an agent is an inhibitor (or enhancer) of 
fatty acid transport employs animals, one or more of which are administered the agent, 
1 0 and one or more of which are maintained under similar conditions, but are not 

administered the agent. Both groups of animals are given fatty acids (e.g., orally, 
intravenously, by tube inserted into stomach or mtesiine), and the fatty acids taken up 
into a bodily fluid (e.g., serum) or into an organ or tissue of interest are measured from 
comparable samples taken from each group of animals. The fatty acids may carry a 
1 5 label (e.g., radioactive) to facilitate detection and quantitation of fatty acids taken up 
into the fluid or tissue being sampled. This type of assay can be used alone or can be 
used in addition to in vitro assays of a candidate inhibitor or enhancer. 

An agent determined to be an inhibitor (or enhancer) of FATP function, such as 
fatty acid binding and/or fatty acid uptake, can be administered to cells in culture, or in 
2 0 vivo, to a mammal (e.g. human) to inhibit (or enhance) FATP function. Such an agent 
may be one that acts directly on the FATP (for example, by binding) or can act on an 
intermediate in a biosynthetic pathway to produce FATP, such as transcription of the 
FATP gene, processing of the mRNA, or translation of the mRNA. An example of such 
an agent is antisense oligonucleotide. 
2 5 Antisense methods similar to those illustrated in Example 1 3 can be used to 

determine the target FATP of a compound or agent that has an inhibitory or enhancing 
effect on fatty acid uptake. For example, antisense oligonucleotide directed to the 
inhibition of FATP4 biosynthesis can be added to lung cells or cell lines derived from 
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lung cells. In addition, antisense oligonucleotides directed to the inhibition of other 
FA TPs. except for FATP3, can also be added to the lung cells. The administration of 
antisense oligonucleotides in this manner ensures that the predominant FATP activity 
remaining in the cells comes from FATP3. After a period of incubation of the cells with 
5 the antisense oligonucleotides sufficient to deplete the plasma membrane of the FATPs 
whose biosynthesis has been inhibited, a test agent, preferably one that has been shown 
by some preliminary test to have an inhibitory or enhancing activity on fatty acid 
transport, can be added to the lung cells. If the test agent is now demonstrated, after 
treatment of the cells with antisense oligonucleotides, to have an inhibitory or 
1 0 enhancing activity on fatty acid transport in the lung cells, it can be concluded that the 
target of the test agent is FATP3, or a molecule involved in the biosynthesis or activity 
of FATP3. 

In another type of cell-based assay for uptake of fatty acids, a change of 
intracellular pH resulting from the uptake of fatty acids can be followed by an indicator 

1 5 fluorophore. The fluorophore can be taken up by the cells in a preincubation step. Fatty 
acids can be added to the cell medium, and after some period of incubation to allow 
FATP-mediated uptake of fatty acids, the change in X mvx of fluorescence can be 
measured, as an indicator of a change in intracellular pH, as the X max of fluorescence of 
the fluorophore changes with the pH of its environment, thereby indicating uptake of 

2 0 fatty acids. One such fluorophore is BCECF (2', 7'-bis(2-carboxyethyl)-5(6)- 
carboxyfluorescein; Rink, T.J. et al, J. Cell Biol 95: 189 (1982)). 

In assays similar to those described above, a candidate inhibitor or enhancer of 
fatty acid transport function can be added (or mock-added, for control cultures) to 
cultures of cells engineered to express a desired FATP to which fatty acid substrate is 

2 5 also added. Inhibition of fatty acid uptake is indicated by a lack of the drop in pH, 
indicating fatty acid uptake, that is seen in control cells. Enhancement of fatty acid 
uptake is indicated by a decrease in intracellular pH, as compared to control cells not 
receiving the candidate enhancer of fatty acid transport function. 
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Yeast cells can be used in a similar cell-based assay for the uptake of fatty acids 
mediated by a FATP, and such an assay can be adapted to a screening assay for the 
identification of agents that inhibit or enhance fatty acid uptake by an FATP. Yeast 
cells lacking an endogenous FATP activity (mutated., disrupted or deleted for FATJ; 
5 Faergeman, N.J. et ai, J. Biol. Chem. 272(1 3):853 1-8538 (1 997); Watkins, P.A. et ai, 
J. Biol. Chem. 273(29): 182 10-1 82 19 (1998)) can be engineered to harbor a related gene 
of the family of FATP-encoding genes, such as a mammalian FATP (e.g., human 
FATP4). 

Examples of expression vectors include pEG (Mitchell, D.A., ei ai, Yeast 9:715- 
1 0 723 (1 993)) and pDADl and pDAD2, which contain a GALi promoter (Davis, L. I. and 
Fink, G. R., Cell 57:965-978 (1990)). A variety of promoters are suitable for 
expression. Available yeast vectors offer a choice of promoters. In one embodiment, 
the inducible GAL J promoter is used. In another embodiment, the constitutive ADH1 
promoter (alcohol dehydrogenase; Bennetzen, J. L. and Hall, B. D., J. Biol. Chem. 
15 257:3026-3031 (1982)) can be used to express an inserted gene on glucose-containino 
media. An example of a vector suitable for expression of a heterologous FATP gene in 
yeast is pQB 169. 

With the introduced FATP gene providing the only fatty acid transport protein 
function for the yeast cells, it is possible to study effect of the heterologous FATP on 

2 0 fatty acid transport into the yeast cells in isolation. Assays for the uptake of fatty acids 
into the yeast cells can be devised that are similar to those described above and/or those 
assays that have been illustrated in the Examples. Tests for candidate inhibitors or 
enhancers of the heterologous FATP can be done in cultures of yeast cells, wherein the 
yeast cells are incubated with fatty acid substrate and an agent to be tested as an 

2 5 inhibitor or enhancer of FATP function. FATP uptake after a period of time can be 
measured by analyzing the contents of the yeast cells for fatty acid substrate, as 
compared with control yeast cells incubated with the fatty acid, but not with the test 
agent. Yeast cells have the additional advantage, over mammalian cells in culture, for 
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example, that yeast cells can be forced to rely upon fatty acids as their only source of 
carbon, if the growth medium supplied to the yeast cells is formulated to contain no 
other source of carbon. Thus, the effect of the heterologous FATP on fatty acid uptake 
and metabolism in the engineered yeast cells can be amplified. An agent that efficiently 
5 blocks transport function of the heterologous FATP could result in death of the yeast 
cells. Thus, in this case, inhibition of function of the heterologous FATP can result in 
loss of viability. A simple measure of viability is turbidity of the yeast suspension 
culture, which can be adapted to a high throughput screening assay for effects of various 
agents to be tested, using microliter plates or similar devices for small-volume cultures 

10 of the engineered yeast cells. 

Cell-free assays can also be used to measure the transport of fatty acids across a 
membrane, and therefor also to assess a test treatment or test agent for its effect on the 
rate or extent of fatty acid transport. An isolated FATP, for example in the presence of 
a detergent that preserves the native 3-dimensional structure of the FATP, or partially 

1 5 purified FATP, can be used in an artificial membrane system typically used to preserve 
the native conformation and activity of membrane proteins. Such systems include 
liposomes, artificial bilayers of phospholipids, isolated plasma membrane such as cell 
membrane fragments, cell membrane fractions, or cell membrane vesicles, and other 
systems in which the FATP can be properly oriented within the membrane to have 

2 0 transport activity. Assays for transport activity can be performed using methods 

analogous to those that can be used in cells engineered to predominantly express one 
FATP whose function is to be measured. A labeled (e.g., radioactively labeled) fatty 
acid substrate can be incubated with one side of a bilayer or in a suspension of 
liposomes constructed to integrate a properly oriented FATP. The accumulation of fatty 

2 5 acids with time can be measured, using appropriate means to detect the label (e.g., 
scintillation counting of medium on each side of the bilayer, or of the contents of 
liposomes isolated from the surrounding medium). Assays such as these can be adapted 
to use for the testing of agents which might interact with the FATP to produce an 
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inhibitory or an enhancing effect on the rate or extent of fatty acid transport. That is, the 
above-described assay can be done in the presence or absence of the agent to be tested, 
and the results compared. 

For examples of isolation of membrane proteins (A DP/ATP carrier and 
5 uncoupling protein), ^constitution into phospholipid vesicles, and assays of transport, 
see Klingenberg, M. et al, Methods Enzymol 260:369-389 (1995). For an example of a 
membrane protein (phosphate carrier of Saccharomyc.es cerevisiae) that was purified 
and solubilized from E. coli inclusion bodies, see Schroer, A. et al., J. Biol. Chem. 273: 
14269-14276 (1998). The Glut! glucose transporter of rat has been expressed in yeast. 
1 0 A crude membrane fraction of the yeast was prepared mid reconstituted with soybean 
phospholipids into liposomes. Glucose transport activhy could be measured in the 
liposomes (Kasahara, T. and Kasahara, M., J. Biol. Chem. 273: 291 13-291 1 7 (1998)). 
Similar methods can be applied to the proteins and polypeptides of the invention. 
Another embodiment of the invention is a method for inhibiting fatty acid 
1 5 uptake in a mammal (e.g., a human), comprising administering to the mamma] a 

therapeutically effective amount of an inhibitor of the transport function of one or more 
of the fatty acid transport proteins, thereby decreasing fatty acid uptake by cells 
comprising the fatty acid prolein(s). Where it is desirable to reduce the uptake of fatty 
acids, for example, in the treatment of chronic obesity or as a part of a program of 
2 0 weight control or hyperlipidemia control in a human, one or more inhibitors of one or 
more of the fatty acid transport proteins can be administered in an effective dose, and by 
an effective route, for example, orally, or by an indwelling device that can deliver doses 
to the small intestine. The inhibitor can be one identified by methods described herein, 
or can be one that is, for instance, structurally related to an inhibitor identified by 
2 5 methods described herein (e.g., having chemical adducts to better stabilize or solubilize 
the inhibitor). The invention further relates to compositions comprising inhibitors of 
fatty acid uptake in a mammal, which may further comprise pharmaceutical carriers 



BNSDOCID: <WO 9936S37A2J_ > 



WO 99/36537 



PCT/US99/00182 



-54- 

suitable for administration to a subject mammal, such as sterile solubilizing or 
emulsifying agents. 

A further embodiment of the present invention is a method of enhancing or 
increasing fatty acid uptake, such as enhancing or increasing LCFA uptake in the small 
5 intestine (e.g., to treat or prevent a malabsorption syndrome or other wasting condition) 
or in the liver (e.g., by an enhancer of FATP5 transport activity to treat acute liver 
failure) or in the kidney (e.g., by an enhancer of FATP2 transport activity to treat kidney 
failure). In this embodiment, a therapeutically effective amount of an enhancer of the 
transport function of one or more of the fatty acid transport proteins can be administered 
10 to a mammalian subject, with the result that fatty acid uptake in the small intestine is 
enhanced. In this embodiment, one or more enhancers of one or more of fatty acid 
transport proteins is administered in an effective dose and by a route (e.g., orally or by a 
device, such as an indwelling catheter or other device) which can deliver doses to the 
gut. The enhancer of FATP function (e.g., an enhancer of FATP4 function) can be 
15 identified by methods described herein or can be one that is structurally similar to an 
enhancer identified by methods described herein. 

Aerobic reperfusion of ischemic myocardium is a common clinical event which 
can occur during such treatments as cardiac surgery, angioplasty, and thrombolytic 
therapy after a myocardial infarction. During reperfusion, a rapid recovery of 
2 0 myocardial energy production is essential for the complete recovery of contractile 

function. Not only the extent of recovery of myocardial energy metabolism but also the 
type of energy substrate used by the heart during reperfusion axe important determinants 
of functional recovery. Circulating fatty acid levels increase following acute 
myocardial infarction or during cardiac surgery, such that during and following 
2 5 ischemia the heart muscle can be exposed to very high concentrations of fatty acids 
(Lopaschuk, G.D. and W. C. Stanley, Science and Medicine (November/December 
1997)). High plasma fatty acid concentrations increase the severity of ischemic damage 
in a number of experimental models of cardiac ischemia and have been linked to 
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depression of mechanical function during aerobic reperfusion of previously ischemic 
hearts. Further data show that modifying fatty acid utilization can be beneficial for 
heart function in ischemia and can be a useful approach for the treatment of angina. 
See, e.g., Desideri and Ceiegon, Am. J. Cardiol. <S2^;:50K-53K; Lopaschuk, Am. J. 
5 Cardiol 82(5A):\4K-17K. Plasma fatty acid concentrations can be reduced by 

administering to a human subject or other mammal an effective amount of an inhibitor 
of a FATP such as FATP2 or FATP4, thereby providing a way of reducing fatly acid 
utilization by the heart. 

In a further embodiment of the invention, a therapeutically effective amount of 
10 an inhibitor of hsFATP6 can be administered to a human patient by a suitable route, to 
reduce the uptake of fatty acids by cardiac muscle. This treatment is desirable in 
patients who are diagnosed as having, or who are at risk of, abnormal accumulations of 
fatty acids in the heart or a detrimentally high rate of uptake of fatty acids into the heart, 
because of ischemic heart disease, or following ischemia or trauma to the heart. 
1 5 The invention further relates to antibodies that bind to an isolated or 

recombinant fatty acid transport protein of the FATP family, including portions of 
antibodies, which can specifically recognize and bind to one or more FATPs. The 
antibodies and portions thereof of the invention include those which bind to one or more 
FATPs of mouse or other mammalian species. In a preferred, embodiment, the 
2 0 antibodies specifically bind to a naturally occurring FATP of humans. The antibodies 
can be used in methods to detect or to purify a protein of the present invention or a 
portion thereof by various methods of immunoaffmity chromatography, to inhibit the 
function of a protein in a method of therapy, or to selectively inactivate an active site, or 
to study other aspects of the structure of these proteins, for example. 
2 5 The antibodies of the present invention can be polyclonal or monoclonal. The 

term antibody is intended to encompass both polyclonal and monoclonal antibodies. 
Antibodies of the present invention can be raised against an appropriate immunogen, 
including proteins or polypeptides of the present invention, such as an isolated or 
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recombinant FATP1, FATP2, FATP 3, FATP4, FATP5, FATP6, mtFATP. ceFATPa, 
ceFATPb, scFATP or portions thereof or synthetic molecules, such as synthetic 
peptides (e.g., conjugated to a suitable carrier). Preferred embodiments are antibodies 
that bind to any of the following: hsFATPl, hsFATP2, hsFATPS, hsFATP4, hsFATP5 
5 or hsFATP6. The immunogen can be a polypeptide comprising a portion of a FATP 
and having at least one function of a fatty acid transport protein, as described herein. 

The term antibody is also intended to encompass single chain antibodies, 
chimeric, humanized or primatized (CDR-grafted) antibodies and the like, as well as 
chimeric or CDR-grafted single chain antibodies, comprising portions from more than 
10 one species. For example, the chimeric antibodies can comprise portions of proteins 
derived from two different species Joined together chemically by conventional 
techniques or prepared as a single contiguous protein using genetic engineering 
techniques (e.g., DNA encoding the protein portions of the chimeric antibody can be 
expressed to produce a contiguous protein chain. See, e.g., Cabilly et al., U.S. Patent 
15 No. 4,816,567; Cabilly et al, European Patent No. 0,125,023 Bl; Boss et al 9 U.S. 

Patent No. 4,816,397; Boss et al, European Patent No. 0,120,694 Bl; Neuberger, M.S. 
et al, WO 86/01533; Neuberger, M.S. et al, European Patent No. 0,194,276 Bl; 
Winter, U.S. Patent No. 5,225,539; Winter, European Patent No. 0,239,400 B 1 ; Queen 
et al, U.S. Patent No. 5,585,089; and Queen et al, European Patent No. EP 0 451 216 
20 Bl. See also, Newman, R. et al, BioTechnology, 70:1455-1460 (1992), regarding 

primatized antibody, and Ladner et al, U.S. Patent No. 4,946,778 and Bird, R.E. et al s 
Science, 242:423-426 (1988) regarding single chain antibodies.) 

Whole antibodies and biologically functional fragments thereof are also 
encompassed by the term antibody. Biologically functional antibody fragments which 
2 5 can be used include those fragments sufficient for binding of the antibody fragment to a 
FATP to occur, such as Fv, Fab, Fab' and F(ab') 2 fragments. Such fragments can be 
produced by enzymatic cleavage or by recombinant techniques. For instance, papain or 
pepsin cleavage can generate Fab or F(ab') 2 fragments, respectively. Antibodies can 
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also be produced in a variety of truncated forms using antibody genes in which one or 
more stop codons have been introduced upstream of the natural stop site. For example, 
a chimeric gene encoding a F(ab') 2 heavy chain portion can be designed to include DNA 
sequences encoding the CH, domain and hinge region of the heavy chain. 
5 Preparation of immunizing antigen (whole cells comprising FATP on the cell 

surface or purified FATP), and polyclonal and monoclonal antibody production can be 
performed using any suitable technique. A variety of methods have been described (See 
e.g., Kohler et al, Nature, 256: 495-497 (1975) and Eur. J. Immunol. 6: 511-519 
(1976); Milstein et al, Nature 266: 550-552 (1977); Koprowski et al, U.S. Patent No. 
10 4, 1 72, 1 24; Harlow, E. and D. Lane, 1 98S, Antibodies: A Laboratory Manual, (Cold 

Spring Harbor Laboratory: Cold Spring Harbor, NY); Chapter 1 1 In Current Protocols 
In Molecular Biology, Vol. 2 (containing supplements up through Supplement 42, 
1998), Ausubel, F.M. et al, eds., (John Wiley & Sons: New York, NY)). Generally, a 
hybridoma can be produced by fusing a suitable immortal cell line (e.g., a myeloma cell 
1 5 line such as SP2/0) with antibody producing cells. The antibody producing cells, 

preferably those obtained from the spleen or lymph nodes, can be obtained from animals 
immunized with the antigen of interest. Immunization of animals can be by 
introduction of whole cells comprising fatty acid transport protein on the cell surface. 
The fused cells (hybridomas) can be isolated using selective culture conditions, and 
2 0 cloned by limiting dilution. Cells which produce antibodies with the desired specificity 
can be selected by a suitable assay (e.g., ELISA). 

Other suitable methods of producing or isolating antibodies (including human 
antibodies) of the requisite specificity can used, including, for example, methods which 
select recombinant antibody from a library (e.g., Hoogenboom et al, WO 93/06213; 
25 Hoogenboom et al, U.S. Patent No. 5,565,332; WO 94/1 3804, published June 23, 
1994; and Dower, W.J. et al, U.S. Patent No. 5,427,908), or which rely upon 
immunization of transgenic animals (e.g., mice) capable of producing a full repertoire of 
human antibodies (see e.g., Jakobovits et al, Proc. Natl Acad. Sci. USA, 90: 2551-2555 
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(1993); Jakobovits et ai, Nature, 362:255-258 (1993); Lonberg et ai, U.S. Patent No. 
5,569,825; Lonberg et ai, U.S. Patent No. 5,545,806; Surani et al, U.S. Patent No. 
5,545 ; 807; and Kucherlapati, R. et al, European Patent No. EP 0 463 151 Bl). 

Another aspect of the invention is a method for directing an agent to cardiac 
5 muscle. The differential expression of FATP6 in cardiac muscle but not in other tissue 
types allows for the specific targeting of drugs, diagnostic agents, tagging labels, 
histological stains or other substances specifically to cardiac muscle. A targeting 
vehicle can be used for the delivery of such a substance. Targeting vehicles which bind 
specifically to FATP6 can be linked to a substance to be delivered to the cells of cardiac 
1 o muscle. The linkage can be, for instance, via one or more covalent bonds, or by high 
affinity non-covalent bonds. A targeting vehicle can be an antibody, for instance, or 
other compound (e.g., a fatty acid or fatty acid analog) which binds to FATP6 with high 
specificity. 

Targeting vehicles specific to the heart-specific protein FA TP 6 have in vivo 
1 5 (e.g., therapeutic and diagnostic) applications. For example, an antibody which 

specifically binds to FATP6 can be conjugated to a drug to be targeted to the heart (e.g., 
a cardiac glycoside to treat congestive heart failure., or 0-adrenergic agents, sodium 
channel blockers or calcium channel blockers to treat arrhythmias). A substance (e.g., a 
radioactive substance) which can be detected (e.g., a label) in vivo can also be linked to 
2 0 a targeting vehicle which specifically binds to a heart-specific protein such as FATP6, 
and the conjugate can be used as a labeling agent to identify cardiac muscle cells. 

Targeting vehicles specific to FATP6 find further applications in vitro. For 
example, an FATP6-specific targeting vehicle, such as an antibody (a polyclonal 
preparation or monoclonal) which specifically binds to FATP6, can be linked to a 
2 5 substance which can be used as a stain for a tissue sample (e.g., horseradish peroxidase) 
to provide a method for the identification of cardiac muscle in a sample, as can be used 
in embryology studies, for example. 
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ln a similar manner, an agent can be directed to the liver of a mammal, as 
FATP5 is expressed in liver but not in other tissue types. A targeting vehicle which 
specifically binds to FATP5 can be conjugated 10 a drug for delivery of the drug to the 
liver, such as a drug to treat hepatitis, Wilson's disease, lipid storage diseases and liver 
5 cancer. As with targeting vehicles specific to FATP 6. targeting vehicles specific to 
FATP5 can be used in studying tissue samples in viiro. 

The invention aiso relates to compositions comprising a modulator of F ATP 
function. The term "modulate" as used herein refers to the ability of a molecule to alter 
the function of another molecule. Thus, modulate could mean, for example, inhibit, 

10 antagonize, agonize, upregulate, downregulate, induce, or suppress. A modulator has 
the capability of altering function of its target. Such alteration can be accomplished at 
any stage of the transcription, translation, expression or function of the protein, so that, 
for example, modulation of a target gene can be accomplished by modulation of the 
DNA or RNA encoding the protein, and the protein itself. 

1 5 Antagonists or agonists (inhibitors or enhancers) of the FATPs of the invention, 

antibodies that bind a FATP, or mimetics of a FATP can be employed m combination 
with a non-sterile or sierile earner or earners for use with cells, tissues or organisms, 
such as a pharmaceutical carrier suitable for administration to a mammalian subject. 
Such compositions comprise, for instance, a media additive or a therapeutically 

2 0 effective amount of an inhibitor or enhancer compound to be identified by an assay of 
the invention and a pharmaceutically acceptable carrier or excipient. Such carriers may 
include, but are not limited to, saline, buffered saline, dextrose, water, ethanol, 
surfactants, such as glycerol, excipients such as lactose arid combinations thereof. The 
formulation can be chosen by one of ordinary skill in the art to suit the mode of 

2 5 administration. The chosen route of administration will be influenced by the 

predominant tissue or organ location of the FATP whose function is to be inhibited or 
enhanced. For example, for affecting the function of FATP4, a preferred administration 
can be oral or through a tube inserted into the stomach (e.g., direct stomach tube or 
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nasopharyngeal tube), or through other means to accomplish delivery to the small 
intestine. The invention further relates to diagnostic and pharmaceutical packs and kits 
comprising one or more containers filled with one or more of the ingredients of the 
aforementioned compositions of the invention. 
5 Compounds of the invention which are FATPs, FATP fusion proteins, FATP 

mimetics, FATP gene-specific antisense poly- or oligonucleotides, inhibitors or 
enhancers of a FATP maybe employed alone or in conjunction with other compounds, 
such as therapeutic compounds. The pharmaceutical compositions may be administered 
in any effective, convenient maimer, including administration by topical, oral, anal, 
1 0 vaginal, intravenous, intraperitoneal, intramuscular, subcutaneous, intranasal, 

transdermal or intradermal routes, among others. In therapy or as a prophylactic, the 
active agent may be administered to an individual as an injectable composition, for 
example as a sterile aqueous dispersion, preferably isotonic. 

Alternatively, the composition may be formulated for topical application, for 
1 5 example, in the form of ointments, creams, lotions, eye ointments, eye drops, ear drops, 
mouthwash, impregnated dressings and sutures and aerosols, and may contain 
appropriate conventional additives, including, for example, preservatives, solvents to 
assist drug penetration, and emollients in ointments and creams. Such topical 
formulations may also contain compatible conventional carriers, for example cream or 
2 0 ointment bases, and ethanol or oleyl alcohol for lotions. 

In addition, the amount of the compound will vary depending on the size, age, 
body weight, general health, sex, and diet of the host, and the time of administration, the 
biological half-life of the compound, and the particular characteristics and symptoms of 
the disorder to be treated. Adjustment and manipulation of established dose ranges are 
2 5 well within the ability of those of skill in the art. 

A further aspect of the invention is a method to identify a polymorphism, or the 
presence of an alternative or variant allele of a gene in the genome of an organism (of 
interest here, genes encoding FATPs). As used herein, polymorphism refers to the 
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occurrence of two or more genetically determined alternative sequences or alleles in a 
population. A polymorphic locus may be as small as a base pair. Polymorphic markers 
include restriction fragment length polymorphisms, variable number of tandem repeats 
(VNTR , s) 5 hypervariable regions, minisatellites, dinucleotide repeats, trinucleotide 
5 repeats, tetranucleotide repeats, simple sequence repeats, and insertion elements such as 
Alu. The first identified alleleic form, or the most frequently occurring form can be 
arbitrarily designated as the reference (usually, "wildtype") form, and other allelic forms 
are designated as alternative (sometimes, "mutant" or "variant"). Dipolid organisms 
may be homozygous or heterozygous for allelic forms. 

1° An "allele" or "allelic sequence" is an alternative form of a gene which may 

result from at least one mutation in the nucleotide sequence. Alleles may result in 
altered mRNAs or polypeptides whose structure or function may or may not be altered. 
Any given gene may have none, one, or many allelic forms (polymorphism). Common 
mutational changes which give rise to alleles are generally ascribed to natural deletions, 

15 additions, or substitutions of nucleotides. Each of these types of changes may occur 
alone, or in combination with the others, one or more times in a given sequence. 

Several different types of polymorphisms have been reported. A restriction 
fragment length polymorphism (RFLP) is a variation in DNA sequence that alters the 
length of a restriction fragment (Botstein et al, Am. J. Hum. Genet. 32:314-331 (1980)). 

2 0 The restriction fragment length polymorphism may create or delete a restriction site, 
thus changing the length of the restriction fragment. RFLPs have been widely used in 
human and animal genetic analyses (see WO 90/13668; WO 90/1 1369; Donis-Keller. 
Cell 57:319-337 (1987); Lander et ah, Genetics 727:85-99 (1989)). When a heritable 
trait can be linked to a particular RFLP, the presence of the RFLP in an individual can 

25 be used to predict the likelihood that the individual will also exhibit the trait. 

Other polymorphisms take the form of short tandem repeats (STRs) that include 
tandem di-, tri- and tetra-nucleotide repeated motifs. These tandem repeats are also 
referred to as variable number tandem repeat (VNTR) polymorphisms. VNTRs have 
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been used in identity and paternity analysis (US 5,075,217; Armour et al, FEB S Lett,- 
307:1 13-1 15 (1992); Horn et al, WO 91/14003; Jeffreys, EP 370,719), and in a large 
number of genetic mapping studies. 

Other polymorphisms take the form of single nucleotide variations between 
5 individuals of the same species. Such polymorphisms are far more frequent than 
RPLPs, STRs (short tandem repeats) and VNTRs (variable number tandem repeats). 
Some single nucleotide polymorphisms occur in protem-coding sequences, in which 
case, one of the polymorphic forms may give rise to the expression of a defective or 
other variant protein and, potentially, a genetic disease. Other single nucleotide 
1 o polymorphisms occur in noncoding regions. Some of these polymorphisms may also 
result in defective protein expression (e.g., as a result of defective splicing). Other 
smgle nucleotide polymorphisms have no phenotypic effects. 

- Many of the methods described below require amplification of DNA from target 
samples and purification of the amplified products. This can be accomplished by PCR ; 
1 5 for instance. See generally, PCR Technology, Principles and Applications for DNA 
Amplification (ed. HA. Erlich), Freeman Press, New York, NY, 1992; PCR Protocols. 
A Guide to Methods and Applications (eds. Innis, et al.), Academic Press, San Diego, 
CA, 1990; Mattila et al, Nucleic Acids Res. 79:4967 (1991); Eckert el al., PCR 
Methods and Applications 7:17 (1991); PCR (eds. McPherson et al., IRS Press, 
2 0 Oxford); and US 4,683,202. 

Other suitable amplification methods include the ligase chain reaction (LCR) 
(see Wu and Wallace, Genomics 4:560 (1989); Landegren et al., Science 241:1011 

(1988) ), transcription amplification (Kwoh et al, Proc. Natl Acad. Sci. USA 56:1173 

(1989) , self-sustained sequence replication (Guatelli et al, Proc. Natl. Acad. Sci. USA 
2 5 57: 1 874 (1 990), and nucleic acid based sequence amplification (NASBA). The latter 

two amplification methods involve isothermal reactions based on isothermal 
transcription, which produce both single stranded RNA (ssRNA) and double stranded 
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DN A (dsDNA) as the amplification products in a ratio of about 30 or 1 00 to ] , 
respectively. 

Another aspect of the invention is a method for detecting a variant allele of a 
human FATP gene, comprising preparing amplified, purified FATP DNA from a 
5 reference human and amplified, purified, FATP DNA from a "test'* human to be 
compared to the reference as having a variant allele, using the same or comparable 
amplification procedures, and determining whether the reference DNA and test DNA 
differ in DNA sequence in the FATP gene : whether in a coding or a noncoding region, 
wherein, if the lest DNA differs in sequence from the reference DNA, the test DNA 

1 0 comprises a variant allele of a human FATP gene. The following is a discussion of 
some of the methods by which it can be determined whether the reference FATP DNA 
and test FATP DNA differ in sequence. 

Direct Sequencing. The direct analysis of the sequence of variant alleles of the 
present invention can be accomplished using either the dideoxy chain termination 

1 5 method or the Maxam and Gilbert method (see Sambrook et al t Molecular Cloning: A 
Laboratory Manual 2nd ed., Cold Spring Harbor Press, New York 1989; Zyskind et al, 
Recombinant DNA Laboratory Manual, Acad. Press, 1988)). 

Denaturing Gradient Gel Electrophoresis. Amplification products generated 
using the polymerase chain reaction can be analyzed by the use of denaturing gradient 

2 0 gel eletrophoresis. Different alleles can be identified based on the different sequence- 
dependent strand dissociation properties and electrophoretic migration of DNA in 
solution (chapter 7 in Erlich, ed. PCR Technology, Principles and Applications for DNA 
Amplification, W.H. Freeman and Co., New York, 1992). 

Single-strand Conformation Polymorphism Analysis. Alleles of target 

25 sequences can be differentiated using single-strand confonnation polymorphism 

analysis, which identifies base differences by alteration in electrophoretic migration of 
single stranded PCR products, as described in Orita et al, Proc. Natl Acad. Sci. USA 
(56:2766-2770 (1989). Amplified PCR products can be generated as described above, 
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and heated or otherwise denatured, to foim single-stranded amplification products. 
Single-stranded nucleic acids may refold or form secondary structures which are 
partially dependent on the base sequence. The different electrophoretic mobilities of 
single-stranded amplification products can be related to base-sequence differences 
5 between alleles of target sequences. 

Detection of Binding by Protein That Binds to Mismatches. Amplified DNA 
comprising the FATP gene or portion of the gene of interest from genomic DNA 5 for 
example, of a normal individual is prepared, using primers designed on tire basis of the 
DNA sequences provided herein. Amplified DNA is also prepared, in a similar maimer, 
10 from genomic DNA of an individual to be tested for bearing a distinguishable allele. 
The primers used in PCR carry different labels, for example, primer 1 with biotim and 
primer 2 with 32 P. Unused primers are separated form the PCR products, and the 
products are quantitated. The heteroduplexes are used in a mismatch detection assay 
using immobilized mismatch binding protein (MutS) bound to nitrocellulose. The 
15 presence of biotin-labeled DNA wherein mismatched regions are bound to the 

nitrocellulose via MutS protein, is detected by visualizing the binding of strep tavi din to 
biotin. See WO 95/12689. MutS protein has also been used in the detection of point 
mutations in a gel-mobility-shift assay (Lishanski, A. et al, Proc. Natl Acad. Sci USA 
£7:2674-2678 (1994)). 
2 0 Other methods, such as those described below, can be used to distinguish a 

FATP allele from a reference allele, once a particular allele has been characterized as to 
DNA sequence. 

Allele-specific probes. The design and use of alleJe-specific probes for 
analyzing polymorphic is described by e.g., Saiki et al, Nature 324:163-166 (1986): 
2 5 Dattagupta, EP 235,726, Saiki, WO 89/11548. Allele-specific probes can be designed 
so that they hybridize to a segment of a target DNA from one individual but do not 
hybridize to the corresponding segment from another individual due to the presence of 
different polymorphic forms in the respective segments from the two individuals. 
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Hybridization conditions should be sufficiently stringent that there is a significant 
difference in hybridization intensity between alleles, and preferably an essentially 
binary response, whereby a probe hybridizes to only one of the alleles. Some probes are 
designed to hybridize to a segment of target DNA such that the polymorphic site aligns 
5 with a central position (e.g., in a 15-mer at the 7 position; in a 16-mer, at either the 8 or 
9 position) of the probe. This design of probe achieves good discrimination in 
hybridization between different allelic forms. 

Allele-specific probes are often used in pairs, one member of a pair showing a 
perfect match to a reference form of a target sequence and the other member showing a 
10 perfect match to a variant form. Several pairs of probes can then be immobilized on the 
same support for simultaneous analysis of multiple polymorphisms within the same 
target sequence. 

Allele-specific Primers. An allele-specific primer hybridizes to a site on target 
DNA overlapping a polymorphism, and only primes amplification of an allelic form to 

1 5 which the primer exhibits perfect complementarity. See Gibbs, Nucleic Acid Res. 

7 7:2427-2448 (1989). This primer is used in conjunction with a second primer which 
hybridizes at a distal site. Amplification proceeds from the two primers, resulting in a 
detectable product which indicates the particular allelic form is present. A control is 
usually performed with a second pair of primers, one of which shows a single base 

2 0 mismatch at the polymorphic site and the other of which exhibits perfect 

complementarity to a distal site. The single-base mismatch prevents amplification and 
no detectable product is formed. The method works best when the mismatch is included 
in the 3'-most position of the oligonucleotide aligned with the polymorphism because 
this position is most destabilizing to elongation from the primer (see, e.g., WO 

2 5 93/22456). 

Gene Chips. Allelic variants can also be identified by hybridization to nucleic 
acids immobilized on solid supports (gene chips), as described, for example, in WO 
95/1 1995 and U.S. Patent No. 5,143,854, both of which are incorporated herein by 
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reference. WO 95/1 1995 describes subarrays that are optimized for detection of a 
characterized variant allele. Such a sub array contains probes designed to be 
complementary to a second reference sequence, which is an allelic variant of the first 
reference sequence. 

5 The present method is illustrated by the following examples, which are not 

intended to be limiting in any way. 

EXAMPLES 
Materials and Methods 

The following Materials and Methods were used in the work described in 

10 Examples 1-5. 

Sequence Alignment of FATP Clones. The DNA sequence for mouse FATP1 
was obtained from the National Center for Biotechnology Information nonredundant 
database. cDNAs for mmFATP2, 3, 4, and 5 were obtained by screening mouse 
expression libraries (purchased from G1BCO/BRL) with probes derived from the cloned 

15 expressed sequence tags (ESTs) (Research Genetics, Huntsville, AL). Full-length 

clones were obtained for mmFATP2 and 5 and partial sequences for mmFATP3 and 4. 
The sequences described herein have been deposited in the GenBank database 
(Accession Nos. FATP2, AF072760; FATP3, AF072759; FATP4, AF072758; FATP5, 
AF072757). 

2 0 Neither FATP 2 nor FATP 5 contains an in-frame stop codon upstream of the 

putative initiator methionine; initiator methionines were assigned by homology with 
that in mmFATPl and by the presence of a signal sequence immediately after it. The 
Mycobacterium tuberculosis, Caenorhabditis elegans, and Saccharomyces cerevisiae 
sequences were present in the dbEST database as part of the sequencing projects for 

25 these organisms. Sequences were aligned utilizing a ClustalX algorithm and the 
resulting alignment exported to SeqVu. Homologous amino acid substitutions are 
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boxed in Figure 1 and were determined using the Dayhoff 250 method with a 50% 
homology cutoff. 

Cell Transfection and LCFA Uptake. COS cells were cotransfected using the 
DEAE-dextran method with the mammalian expression vector pCDNA 3.1 (Invitrogen) 
5 expressing the gene for CD2 (pCDNA-CD2) in combination with either a pCDNA 3.1 
or pCMVSPQRT2 (GIBCO/BRL) expression vector containing one of the murine or 
nematode FA TP genes {pCDNA-mmFATPl,pCDNA-FATP2,pCMVSPORT-FATP5, 
pCDNA-ceFATPb). Two days after transfection, cells were assayed for CD2 expression 
with a phycoerythrin-coupled anti-CD2(PE-CD2) monoclonal antibody (PharMingen). 

10 and fatty acid uptake was assayed with a BODIPY-labeled fatty acid analogue 

(Molecular Probes). Briefly, cells were washed twice with PBS (phosphate buffered 
saline) and stained with PE-CD2 at 4°C for 30 mm in PBS containing 10% fetal calf 
serum. They were then washed three times with PBS/fetal calf serum for 5 min 
followed by an incubation for 2 min at 37 °C in fatty acid uptake solution, which 

15 contained 0.1 \xM BODIPY-FA and 0.1% fatty acid-free BSA (bovine serum albumin) 
in PBS (Schaffer, I.E. & Lodish ; H.F. (1994) Cell 7^:427-436). After 2 min 5 the cells 
were washed four times with ice-cold PBS/0.1% BSA. The cells were then removed 
from the plates with PBS containing 5 mM EDTA and resuspended in PBS containing 
10% fetal calf serum and 10 mM EDTA. PE-CD2 and BODIPY-FA fluorescence were 

2 0 measured using a FACScan (Becton Dickinson). COS cells were gated on forward 
scatter (FSC) and side scatter (SS). Cells exhibiting more than 300 CD2 fluorescence 
units (dsim) representing 15% of all cells were deemed CD2 positive and their 
BODIPY-FA fluorescence was quantitated. 

E. co//-Based LCFA Uptake Assay. The full-length coding region of mtFATP 

2 5 and a control protein, the mammalian transcription factor TFE3, were subcloned into the 
inducible, prokaryotic expression vector pET (Novagen). Expression was induced with 
1 mM isopropyl P-D-thiogalactoside (IPTG) for 1 hour, or cells were left uninduced. 
Cells were washed in PBS/0.1% BSA and resuspended in 1 ml PBS/0.1% BSA 
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containing 0.1 |iM [ 3 H]palmitate (NEN) at 37°C. Uptake was stopped after the 
indicated incubation time by transferring the cells onto filter paper using a cell harvester 
(Brandel, Bethesda, MD). Filters were washed extensively with ice-cold PBS/0.1% 
BSA, and [ 3 H]palmitate was quantitated by scintillation counting. 

5 Northern Blots. Northern blot analysis of murine FATP expression was done 

using poly(A) mKNA blots (Clontech). Probes of each of the FATPs were derived from 
the 3' untranslated regions of each gene and were <60% identical in sequence. Probes 
were labeled by random priming (Boehringer Mannheim) and hybridized at 65 °C. 
Blots were extensively washed in 0.2% SSC/0.1% SDS at 65 °C. 
1 o Generation of Phylogenetic Trees. Complet e and partial sequences for FA TP 

genes from human, rat, mouse,, puffer fish, Drosophila melanogaster, C. elegans, S. 
cerevisiae, and M. tuberculosis were aligned using ClustalX. A homologous region of 
48 amino acids (residues 472-519 in mmFATPl) from all of the genes was used to 
determine phylogenetic relationship within ClustalX. Based on these data a 

1 5 phylogenetic tree was generated using Tree View PPC (Figure 5). 

Nomenclature. It is proposed that the FATP genes be given a species specific 
prefix (mm, Mus musculus; hs, Homo sapiens; ml, M. tuberculosis; dm, D. 
melanogaster; ce, C. elegans, sc, S. cerevisiae) and numbered such that mammalian 
homologues in different species share the same number but differ in their prefix. Since 

2 0 the two C. elegans genes cannot be paired with a specific human or mouse FATP, they 
have been designated ceFATPa and ceFATPb. 

Example 1: Identification of Novel Mammalian FATPs 

The National Center for Biotechnology Information EST database was screened, 
using the mouse FATP protein sequence (mmFATPl), to identify novel FATPs. This 
2 5 strategy led to the identification of more than 50 murine EST sequences which could be 
assembled into five distinct contiguous DNA sequences (contigs). One contig was 
identical to the previously cloned FATP, which has been renamed FATP1. Another, 
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which has been renamed FATP2 5 is the murine homologue of a rat gene previously 
identified by others as a very long chain acyl-CoA synthase (Uchiyama, A., Aoyama. 
T. f Kamijo, K. 5 Uchida s Y., Kondo, N., Orii, T. & Hashimoto, T. (1996) J. Biol Chem. 
277:30360-30365). The other three contigs represented novel genes {FA TP 3, 4, and 5). 
5 Full-length clones for F ATP 2 and FATP5 and nearly complete sequences for F ATP 3 
and 4 (Figure 1) were obtained by screening cDNA libraries made from mouse day 
] 0.5 embryos and adult liver. Also identified were human homologues for each of the 
murine genes in the EST database. A sixth human gene was also identified; whether 
this gene is also present in the mouse will require additional studies. Map positions are 
10 given in Tables 2 and 3. 

The genetic loci for all of the human genes, with the exception of FATP5 which 
was already mapped as an unknown EST. were determined using the radiation hybrid 
panels. The map positions given below show the distance (in centiRays) from the 
closest framework marker. As a guideline, there are approximately 300kb/cR. 



BNSDOCID: <WO_ 9936537 A2_l_> 



WO 99/36537 



PCTAJS99/00182 



-70- 

Table2. Mapping Data for Human Genes 

hsFATP 1 Chromosome Chr 1 9 

places 13.35 cR from WI-6344 (lod>3.0) 
hsFATP2 Chromosome Chrl 5 
5 places 4.92 cR from D15S126 (lod>3.0) 

hsFATP3 Chromosome Chrl 

places 13.24 cR from WI-2862 (lod>3.0) 
hsFATP4 Chromosome Chr9 

places 7.80 cR from WI-9685 (3od>3.0) 
1 0 hsFATPS unknown EST previously mapped to near D19S41 8 
hsFATP6 Chromosome Chr5 

places 1.41 cR from Wl-4907 (lod>3.0) 

The mouse map is an internal backcross panel consisting of 188 mouse 
backcross DNA's plus 4 controls (B6, Spretus, Fl , Water). The backcross was 
15 constructed by crossing B6 by Spretus animals and then crossing those Fl's back to B6. 
Mapping is accomplished by taking advantage of recombinational events during 
meiosis, and the use of PCR primers to detect the differences (by size or re-annealing 
events) at any given locus between the B6 and Spretus allele. 

For the purposes of mapping, a novel set of primers (gene of interest) is used to 
2 0 amplify from all 1 88 DNA's and then typed as being a B6 ("B") or a Spretus ("S"). This 
string of B's and S's is entered into the Map Manager program, which does a best fit 
calculation by comparing the string of 1 88 typings from the gene of interest to all loci 
already extant in the panel, for all 20 chromosomes. The gene of interest is then 
assigned to a particular area on a particular chromosome according to a number of 
2 5 parameters, including the minimalization of double cross-overs, and the highest LOD 
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scores. Indicated in Table 3 are distances to the closest markers on either side of the 
FATP locus. 



Table 3. Mapping Data for Mouse Genes 



mmFATPl Chromosome 8 
5 places 2.82 cM from D8M.itl32 (lod 43.4) and 1 .81 cM from D8Mit74 

(lod43.5) 
mmFATP2 Chromosome 2 

places ] .29 cM from D2Mit258 (lod 47.9) and 1 .75 cM from D2NDS3 
(lod 44.9) 
1 0 mmFATP3 Chromosome 3 

places 2.54 cM from D3Mit22 (lod 29.5) and 19.62 cM. from D3MU42 
(lod 13.6) 
mmFATP4 Chromosome 2 

places 1 3.78 cM from D2Mitl (lod 22.9) and 3.85 cM from D2Mit65 
15 (lod 41.9) 

mm FATP 5 Chromosome 7 

places 7.28 cM proximal of D7Mit21 (lod 28.3) 



Example 2: Assessment of Function 

The ability of the newly identified mouse genes to function as fatty acid 

2 0 transporters was assessed using a fluorescence-activated cell sorting-based assay. COS 
cells were transiently cotransfected with expression vectors encoding the cell surface 
protein CD2 and either mmFATPl , mmFATP2 s or mmFATP5 5 respectively. Two days 
after transfection, COS cells were stained with an antibody to CD2 and then incubated 
with a BODIPY-labeled fatty acid [BODIPY-FA, (Schaffer, J.E. & Lodish, H.F. (1994) 

2 5 Cell 7P;427-436)]. The cells were then washed extensively, lifted off the dish, and 
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analyzed by fluorescence-activated cell sorting. As judged by the number of CD2- 
positive cells, the transfection efficiency was approximately 20-30%. Fatty acid uptake 
was quantitated in the transiently transfected COS cells by measuring the BODIPY-FA 
fluorescence of the CD2-positive cells. Expression of CD2 had no effect on fatty acid 
5 uptake as shown by the finding that COS cells expressing only the transfected CD2 
cDNA (CD2-positive) had the same low level of BODIPY-FA uptake as did 
untransfected (CD2-negative) control cells (Figure 2A : control). In COS cells 
cotransfected with CD2 and mmFATPl. mmFATP2. or mmFATP5, uptake of 
BODIPY-FA by the transfected (CD2-positive) cells was increased between 15- to 90- 
1 0 fold over control (CD2 cDNA only) cells (Figures 2A-2D). 

Example 3: Expression Patterns of Murine FATPs 

Expression patterns of members of the murine FATP gene family were 
characterized by Northern blot analysis; to avoid cross-hybridization, the probes used 
were from the 3' untranslated region of these genes, which are less than 60% identical m 

1 5 sequence. The expression pattern of FATP1 agrees with that previously found 

(Schaffer, J.E. & Lodish, H.F. (1994) Cell 75:427-436). Here, expression was seen 
primarily in heart and kidney. FATP2 is expressed almost exclusively in liver and 
kidney, which corresponds to the reported tissue distribution of the rat homologue [very 
long chain acyl-CoA (VLACS)] as assessed by Western blotting (Uchiyama, A., 

20 Aoyama, T., Kamijo, K., Uchida, Y., Kondo, N., Orii, T. & Hashimoto, T. (1996) J. 
Biol. Chem. 277:30360-30365). FATP3 is present in lung, liver, and testis. FATP5 is 
expressed only in liver and cannot be detected in other tissues even when the blot is 
overexposed. The human homologue of FATP5 is also liver specific and is not 
expressed in a wide array of other tissues tested, including fetal liver. 
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Example 4: FA TPs Are Evolutionarily Conserved 

The EST database was searched, using sequences conserved among the five 
murine FATP genes, for FATP genes in other organisms. Two homologues were found 
in C. elegans and one in M tuberculosis. One of the C elegans genes was cloned from 
5 a cDNA library and expressed in COS cells, as described for the murine FATPs. 

Overexpression of the nematode FATP resulted in a 15-fold increase of BODIPY-FA 
uptake compared with control cells (Figure 3). The mycobacterial FATP gene was 
isolated from a phage library and assessed for its ability to facilitate fatty acid uptake. 
E. coli transformed with a prokaryoiic. isopropyl f3-D-thiogaiactoside-inducible 
1 0 expression vector containing the mycobacterial FATP gene demonstrated a significant 
increase in the rate of [ 3 H]palmitaie uptake after induction, compared with uninduced 
bacteria or E. coli transformed with a control protein (Figure 4). Novel FATP genes 
were also identified in F. rubripes (puffer fish) and D. melanogaster . 

Example 5: Phylogenetic Tree of FATPs 

15 Faergeman et al (Faergeman. N.J.. DiRusso. C.C., Elberger, A., Rnudsen, J. & 

Black, P. N. (1997) J. Biol. Chem. 272:8531-8538) identified three regions of very 
strong conservation between the scFATP and mmFATPl genes. The sequences of the 
FATPS were compared over a 31 1 -amino acid FATP "signature sequence" which 
includes these conserved regions corresponding to amino acids 246-557 in mmFATPl 

2 0 (underlined in Figure 1). When compared with the National Center for Biotechnology 
Information nonredundant database, only one region of the "FATP signature sequence" 
shows significant homology to other proteins. This small stretch of amino acids 
(underlined in Fig. 1) is an AMP-binding motif found in a multitude of other proteins, 
such as acyl-CoA synthase, several CoA lipases, and gramicidin S synthetase 

2 5 component II (Schaffer, J.E. & Lodish, H.F. (1994) Cell 79:427-436). The relevance of 
this motif to fatty acid transport is unclear. Other highly conserved regions among the 
FATPs, including long stretches of amino acids >90% identical from mycobacteria to 
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humans, are not found in any other class of proteins. A 48-amino acid segment of the. 
FATP signature sequence was used to construct a phylogenetic tree (Figure 5). Each of 
the human and mouse genes form their own branch; hsFATP6. which as yet has no 
murine homologue, is most closely related to hsFATPS and mmFATPS. As expected, 
5 mVLACS is closer in sequence to mmFATP2 than to hsFATP2. The FATP genes of 
invertebrates i.e., C. elegans and D. melanogasier, are most closely related to each 
other. Surprisingly, the mycobacteral gene is more closely related to the human and 
mouse FATP5 genes than to the FATPs of any of the lower organisms. Whether this 
reflects coevolution of the mycobacterial and human genes awaits further study. 

1 o Materials and Methods 

The following materials and methods were used in the work described>in 

Examples 6-10. 

Isolation of full-length human FATP1 and 4 

Full-length clones encoding human FATP 1 and human FATP4 were identified 
15 by searching databases for sequences similar to murine FATP 1-5 coding regions using 
the BlastX aleorithm (Altschul et a!., J. Mol. Biol. 215: 403-410, 1990). 

A concatamer of nucleotide sequences comprising the coding sequences ot 
mmFATPl (Genbank Accession Ul 5976), mmFATP2, mmFATP3 (SEQ ID NO:6), 
mmFATP4 (SEQ ID NO:8) and mmFATPS (SEQ ID NO: 10) was used to search the 
2 0 Millennium database using the BLASTX algorithm. Sequences with a score >1 50 were, 
evaluated for whether they represented known FATP coding sequences. 

Human clones with similarity to the 5 5 end of murine FATP sequences were 
sequenced completely. Clones encoding full-length human FATP1 were obtained from 
a heart cDNA library constructed in the mammalian expression vector pMET7 
25 (Tartaglia et ah, Cell, 83: 1263-1271, 1995). Clones encoding full-length human 
FATP4 were obtained from a spleen cDNA library constructed in the mammalian 
expression vector pMET7. 
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Isolation of full-length human FATP6 

Several clones encoding human FA TP 6 were identified by searching public 
databases as described above. Five clones were analyzed further by restriction digestion 
and DNA sequencing. One of these clones (Genbank Accession # AA4 12064) appeared 
5 to be full-length and its entire insert was sequenced. 

DNA Sequence Analysis 

Sequences were aligned with the DNAStar program using the Ciustal method. 
Hydrophobicity plots were generated with DNA Strider using the Kyte Doolittle 
method. 

10 In situ hybridization 

Tissues were collected from 8 week old C57/B16 mice. Tissues were fresh 
frozen, cut on acryostat at 10 \im thickness and mounted on Superfrost Plus slides 
(VWR). Sections were air dried for 20 minutes and then incubated with ice cold 4% 
paraformaldehyde (PFA)/phosphate buffered saline (PBS) for 10 minutes. Slides were 

1 5 washed 2 times 5 minutes with PBS, incubated with 0.25% acetic anhydride/1 M 

triethanolamine for 10 minutes, washed with PBS for 5 minutes and dehydrated with 
70%, 80%, 95% and 100% ethanol for 1 minute each. Sections were incubated with 
chloroform for 5 minutes. Hybridizations were performed with 35 S-radiolabeled (5x1 0 7 
cpm/ml) cRNA probes generated from the 3' untranslated regions of mouse FATPs by 

2 0 PCR followed by in vitro transcription in the presence of 50% formamide, 10% dextran 
sulfate, lx Denhardt's solution, 600 mM NaCl, 10 mM DTT, 0.25% SDS and 10 fig/ml 
tRNA for 1 8 hours at 55 °C. After hybridization, slides were washed with 1 0 mM Tris- 
HC1 pH 7.6, 500 mM NaCl, 1 mM EDTA (TNE) for 10 minutes, incubated in 40 
jig/ml RNase A in TNE at 37°C for 30 minutes, washed in TNE for 10 minutes, 

2 5 incubated once in 2x SSC at 60°C for 1 hour, once in 0.2x SSC at 60°C for 1 hour, 
once in 0.2x SSC at 65 °C for 1 hour and dehydrated with 50%, 70%, 80%, 90% and 
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100% ethanoL Localization of mRNA transcripts was detected by dipping slides in . 
Kodak NBT-2 photoemulsion and exposing for 7 days at 4°C 5 followed by development 
with Kodak Dektol developer. Slides were counter stained with haematoxylon and 
eosin and photographed. Controls for the in situ hybridization experiments include the 
5 use of a sense probe which showed no signal above background in all cases. 

Northern Blotting 

Human mKNA blots were obtained from Invitrogen or Clontech. PCR fragments 
from the 3' untranslated regions of human FATPs were used as probes. Blots were 
probed with 32 P-labeled DMA probes using the Rapid-Hyb buffer (Amersham) 

1 0 according to the manufacturer's instructions. 

Cell transfection and LCFA uptake. COS cells were cotransfected, using 
lipofectamme (GIBCO BRL) according to the manufacturer's instructions, with the 
mammalian expression vector pCDNA3.1 (Invitrogen) expressing the gene for CD2 m 
combination with apMET7 expression vector (Tartaglia et al, Cell, 83:1263-1271, 

15 1995) containing hsF ATP 1 (pMET7-hsFATPl) or hsFATP4 (pMET7 -h sF ATP 4) or 

pMET7 alone. Two days after transfection, cells were assayed for CD2 expression with 
a phycoerythrm-coupled anti-CD2 (PE-CD2) monoclonal antibody (PharMmgen), and 
fatty acid uptake was assayed with a BODIPY-labeled fatty acid analog (Molecular 
Probes) as described above. 

2 0 Example 6: Determination of Expression of mmFATPs 

mmFATP4. and to lesser extent mmFATP2 5 are expressed at high levels in the 
brush border layer of the small intestine. 

Cell transfection and LCFA uptake. COS cells were cotransfected, using 
lipofectamine (GIBCO BRL) according to the manufacturer's instructions, with the 
2 5 mammalian expression vector pCDNA3.1 (Invitrogen) expressing the gene for CD2 in 
combination with a pMET7 expression vector (Tartaglia et al, Cell, 83:1263-1271, 
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1995) containing hsFATPl (pMET7-hsFATPl) or hsFATP4 (pMET7-hsFATP4) or 
pMET7 alone. Two days after transfection, cells were assayed for CD2 expression with 
a phycoerythrin-coupled anti-CD2 (PE-CD2) monoclonal antibody (PharMingen), and 
fatty acid uptake was assayed with a BODIPY-labeled fatty acid analog (Molecular 
5 Probes) as described above. 

Absorption of dietary fat requires transport of free fatty acids across the apical 
membrane of epithelial cells in the small intestine. Previous studies suggested that this 
transport is protein-mediated; however, the transport protein had not yet been identified. 
In situ hybridization was performed on each of the three regions of the small intestine - 

10 duodenum, jejunum and ileum - as well as the colon, using probes from the 3 5 
untranslated regions of mmFATPl. mmFATP2, mmFATP3, mmFATP4 and 
mmFATPS. to determine whether any of the mouse FA TPs are expressed in the small 
intestine. It was expected that a protein involved in fatty acid absorption would be 
expressed in the epithelial cells of the small intestine, but absent from the colon. 

1 5 Expression of mmFATPs in the jejunum was identical to that in the ileum in all 

cases. High levels of mmFATP4 mRNA were present in the epithelial cells of the 
jejunum and ileum, and lower, but significant, amounts were detected in the epithelial 
cells of the duodenum. Significantly, FATP4 mRNA was absent from other cell types 
of the small intestine and no FATP4 mRNA could be detected in any of the cells of the 

2 0 colon. FATP2 mRNA was present in the epithelial cells of the duodenum at a level 

similar to that of FATP4, but was present at lower levels in the jejunum and ileum. No 
signals above background were detected for mmFATPl, mmFATP3 and mmFATPS in 
any of the intestinal tissues. mmFATP3 and FATP5 were clearly detectable by in situ 
hybridization in adult liver and mmFATPl could be detected in a variety of tissues on a 

2 5 whole embryo in situ, indicating that the FATP1, 3, and 5 probes were working. 

mmFATP4 expression is predominant in the small intestine compared to the 
other organs of the mouse embryo. In the small intestine, FATP4 expression is limited 
to differentiated enterocytes, while no signal is detected in the connective tissue or the 
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undifferentiated epithelial cells in the crypts. Differentiated enterocytes are known to be 
the cells that mediate the uptake of fatty acids. FATP4 is specifically and strongly 
expressed in the epithelial cells of adult murine duodenum and ileum but not colon. 
Other FATPs, such as FATP5, are not expressed in the small intestine. Thus, FATP4 is 
5 the major FATP in the mouse small intestine. Given its high level of expression, it is 
likely that FATP4. and to a lesser extent FATP 2. play an important role in the 
absorption of fatty acids. 

mm FATP 2, and mmFATP5 are expressed in hepatocytes 

Northern analysis of mmP ATP2, mmFATP3, mmFATP4 and mmFATPS 

1 o showed expression in the liver. To determine whether these proteins are present in 
hepatocytes or other cells types present in liver homogenates, in situ hybridizations 
were performed. mmFATP2, and mmFATP5 mRNA was clearly present in 
hepatocytes, and was not concentrated in other cell types such as endothelial cells or 
macrophages. No signal above background was detected for mmFATPl in any of the 

1 5 cell types in the liver, consistent with the results of the Northern blotting. 

Example 7: Isolation and Sequence Analysis of Full-length Human FATP1 and Full- 
length Human FATP4 

To identify human cDNA clones encoding FATP family members, Millennium 
databases were searched for sequences similar to murine FATP1-5 coding regions. Two 

2 0 clones were analyzed in detail; inspection of the entire DNA sequence of these two 
clones showed that they encode the human orthoiogs of mmFATPl and mm FATP4, 
respectively. These two clones were designated hsFATPl and hsFATP4, and their 
DNA and predicted protein sequences are shown in Figures 44A-44C and 45, and 50A- 
50C and 51. hsFATPl is predicted to encode a 646 amino acid, 71 IcD protein with 

2 5 multiple membrane-spanning domains (Figure 28A). HsFATP4 is predicted to encode a 
643 amino acid, 72 kD protein with multiple membrane spanning domains (See Figure 
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29 A). A comparison of the DNA sequences of mouse and human FATP1 and mouse 
and human FATP4 (Figures 30A-30B and 31 A-31B) shows that the mouse and human 
orthologs are 85% (F ATP 1 ) and 87% (FATP4) identical to each other within the coding 
sequences given in these figures. At the amino acid level, hsFATPl and hsFATP4 are 
5 -90% identical to their respective mouse orthologs within the coding region shown in 
these figures (Figures 32 and 33). The sequence identities between mouse and human 
FATP1 and FATP4 are considerably higher than the ones observed between different 
FATP family members within one species (~40%-60%) and are present in the N- 
terminal part of the protein, a region that is poorly conserved between different FATP 

1 0 family members. This high degree of sequence conservation clearly demonstrates that 
the newly identified human FATPs are orthologs of mouse FATP1 and FATP4 rather 
than novel FATP family members. 

Table 4 is an identity/similarity matrix comparing the amino acid sequences of 
FATP1 and 4 from human and mouse. This shows that the gene whose sequence is 

15 shown in Figure 43A is indeed human FATP4. since it is 91% identical with the murine 
FATP4 but only 62% identical with the closest related human FATP, which is FATP1 . 



Table 4 


Identity/Similarity Matrix 




hsFATP4 


mmFATP4 


hsFATPl 


mmFATPl 


hsFATP4 




93.2 


72.3 


72-0 


rnmFATP4 


91.0 




71.2 


71.1 


hsFATPl 


61.9 


61.0 




92.4 


mmFATPl 


60.7 


59.6 


89.5 





Example 8: Isolation and Sequence Analysis of Full-length Human FATP 6 

A search of EST databases identified a set of overlapping human sequences that 
2 5 were similar to FATPs, but did not have a clear mouse ortholog. One of these EST 
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clones was found to encode a full-length cDNA. The entire insert of this clone was 
sequenced and designated hsFATP6. The DNA and predicted protein sequences of 
hsFATP6 are shown in Figures 54A-54C and 55. HsFATP6 is predicted to encode a 
619 amino acid, 70 lcD protein with multiple membrane-spanning domains (Figure 

5 35A). A comparison of the ammo acid sequences of hsFATP6 with other human 
FATPs shows about 37% identity to either hsFATPl or hsFATP4 (Figure 36). This 
degree of sequence identity is similar to what is observed between different mouse 
FATPs. The phylogenetic analysis described above clearly demonstrates that hsFATP6 
is a member of the FATP family, but not an ortholog of any of the mouse FATPs. 

0 Compansons were done with "ALIGN" (E. Myers and W. Miller, "Optimal Alignments 
in Linear Space," CABJOS 1-17 (1988) using standard settings. 



Example 9: Tissue Distribution of Human FATPs 

The tissue distribution of human FATPs was assessed by Northern blotting. 
Human FATP3 was expressed in a large variety of tissues. In contrast, human FATP 5 
15 was present at high levels in the liver, but was undetectable in all other tissues 

examined. Thus, both hsFATP3 and hsFATP5 recapitulate the expression pattern of 
their mouse ortbologs (see above). HsFATP6 is a novel FATP with no mouse ortholog 
as yet. Northern blotting shows that hsFATP6 is expressed at high levels in the heart, 
but is undetectable in other tissues, including skeletal and smooth muscle. This tissue 
2 0 distribution suggests that human FATP 6 performs an important role in energy 

metabolism in the heart; blocking FATP6-mediated fatty acid transport may therefore 
be beneficial for a number of heart diseases, e.g., ischemic heart disease. 

To identify the major FATP expressed in the human small intestine, Northern 
blotting was performed on a blot containing mRNA from human stomach, jejunum, 
2 5 ileum, colon, rectum and lung. hsFATP5 and hsFATP6 were undetectable in any of 
these tissues. FATP5 is only expressed in liver and FATP6 only in heart. hsFATP2 
was weakly expressed in the colon, and an even weaker signal was detectable in 
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jejunum : ileum and lung lanes. hsFATP3 was expressed well in the lung, but was only 
weakly expressed in the other tissues tested. Importantly, no difference was seen in the 
expression of hsFATP3 between small intestine and stomach or colon, suggesting that 
the expression observed is not related to fatty acid absorption in the small intestine. 
5 hsFATP4 was clearly expressed in both jejunum and ileum; expression was 

significantly lower in the colon and was absent in the stomach. This expression pattern 
is consistent with a major role for FATP4 in absorption of fatty acids in the human gut. 

Example 10: Expression of hsFATP] and hsFATP4 Promotes Transport of Fatty Acids 
COS cells were cotransfected using lipofectamine with the mammalian 

1 0 expression vector pCDNA-CD2 in combination with one of the FATP-containing 

expression vectors (pMET7-hsFATPl or pMET7-hsFATP4) or an insertless expression 
vector (pMET7 : control) as described in Materials and Methods for Examples 6-10. 
COS cells were gated on forward scatter and side scatter. Cells exhibiting more than 
400 CD2 fluorescence units representing -30% of all cells were deemed CD2-positive. 

IB The percent of CD2-positive cells exhibiting a BODIPY-fluorescence of >300 is plotted 
for the three different vectors tested (Figure 37). 

Example 1 1: Stable Expression of Human FATP4 in 293 Cells 

Stable cell lines were generated as follows. A DNA fragment containing the 
entire hsFATP4 coding sequence as well as 100 nucleotides of 5' and 50 nucleotides of 

2 0 3 1 untranslated region was inserted into the vector pIRES-neo (Clontech) using standard 
cloning techniques. The resulting construct or a vector control (pIRES-neo) was 
transfected into 293 cells using the lipofectamine method (Gibco BRL) according to the 
manufacturer's directions. Cells that had taken up the DNA were selected with 1 mg/ml 
G418 (Gibco BRL). Single colonies were picked 1 to 2 weeks after transfection and 

2 5 grown in medium containing 0.8 mg/ml G41 8. Colonies were screened for the ability to 
take up fatty acids by measuring uptake of a fluorescently labeled fatty acid (BODIPY- 
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FA). About 40 colonies transfected with the pIRES-neo containing FATP4 and -20 
colonies transfected with pIRES-neo control were analyzed. All 20 of the vector control 
clones showed amounts of BODIFY-FA uptake similar to each other and to 
untransfected 293 cells. In contrast, among the 40 FATP4 transfected clones, 3 had a 5- 
5 to 1 0-fold increased BODIPY-FA uptake compared to any of the vector controls, and a 
large number (-20) showed an approximately two-fold increase in BODIPY-FA levels. 
This distribution is consistent with FATP4 conferring increased fatty acid uptake in 
these cells. One of the cell lines with the highest amount of BODIPY-FA uptake was 
selected to be used for measuring uptake of tritiated fatty acid. 
1 o The uptake of tritiated oleate over time by either FATP4 expressing or control 

cells was assayed over time. Expression of FATP4 increases the rate of fatty acid 
uptake by over 3-fold, demonstrating that FATP4 is, like the other FATPs, a functional 
fatty acid transporter (Figure 38). 

Example 12: Immuno-staining with FATP4- Specific Antiserum 
15 A polyclonal antiserum against the C-termmus of mmFATP4 was raised using a 

GST- fusion protein having mmFATP4-specific amino acid sequence 552-643 
( AV ASP . . . GEEKL) . In western blot experiments, the purified antibody reacted strongly 
with a synthetic peptide matching the C-tenninus of mmFATP4, but not with a 
corresponding region of mmFATP2, mmFATP3. or mmFATP5. The mmFATP4 

2 0 specific polyclonal antiserum detects, in western blot experiments with enterocyte 
lysates from 3 different mice, a -70 kDa protein, which is in accordance with 
mmFATP4's predicted molecular weight of 72 kDa. The binding is specific for 
mniFATP4, since it can be completely abolished by preincubation of the antiserum with 
the GST-fusion peptide used to raise the antibody. 

2 5 Immunofluorescence experiments were performed using the anti-mmFATP4 

antiserum on fresh frozen sections of murine small intestine. The antibody binding 
demonstrates strong expression of mmFATP4 in enterocytes, confirming the results of 
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the in situ hybridization experiments. At higher magnifications it is apparent that 
mmFATP4 is expressed at the apical side of the enterocyte, indicating that the 
transporter is present in the brush border membrane., which is known to mediate the 
uptake of fatty acids from the intestinal lumen. 
5 Immuno-electron microscopy studies were performed on fresh frozen murine 

intestinal cells. The gold particles used, appearing as black specks on the election 
micrographs, indicate the subcellular localization of mmFATP4 to be on the microvilli 
of the enterocyte. It can be seen from the electron micrographs thai mmFATP4 is 
localized exclusively in membranes, preferentially the apical plasma membrane, 
1 0 • confirming that it is indeed a membrane protein. 

Example 13: Inhibition of Fatty Acid Uptake Specific to FATP4 Demonstrated in 
Isolated Mouse Enterocytes 

Phosphorothioate derivatives of the following oligonucleotides were 
synthesized: 

15 FATP4-AS2 CCCCCACCAGAGAGGCTCC (SEQ ID NO: 100) 

FATP4-AS2MM CCACCCCCGGAAAGCCTGC (SEQ ID NO: 101) 
FATP4-S2 GGAGCCTCTCTGGTGGGGG (SEQ ID NO: 1 02) 

FATP4 AS2 is the antisense oligo; it is designed to be complementary to the sequence 

extending from nucleotide 1 0 to nucleotide 28 of the mouse FATP4 coding sequence. 
2 0 FATP4-AS2MM is a control oligo; in the oligo every third nucleotide was changed 

creating mismatches; the overall nucleotide composition is identical to FATP4-AS2 

(same number of G, A, T, C). FATP4-S2 is the sense control. 

Enterocytes were isolated from the small intestine of mice and incubated for 48h 

in tissue culture (Figure 40) either without oligonucleotides (squares) or with 100 [iM 
2 5 FATP4 specific sense (circles) or antisense (diamonds) oligonucleotides. The uptake 

over time of 25 pM oleate was then measured. While the FATP4 sense oligonucleotide 
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did not significantly influence the uptake, the antisense oligonucleotide inhibited fatty 

acid uptake by -50%. 

The effect of either FATP4 sense, aniisense or mismatch sequence 
oligonucleotides on the uptake of fatty acids was measured in enterocytes. Isolated 
5 enterocytes were incubated with increasing concentrations of FATP4 antisense 

oligonucleotides (solid bars in Figure 41), or a mismatch control oligonucleotide with 
identical nucleotide composition (stippled bars), or with 100 uM of the FATP4 sense- 
oligonucleotide (lined bar). The medium for this incubation was Dulbecco's modified 
Eagle's medium with 4.5 g/L glucose, 1 mM sodium pyruvate, 0.01 mg/ml human 
l o transferrin and 1 0% fetal bovine serum. After 48 hours of incubation the uptake of 

oleate by enterocytes was measured over a 5 minute time interval. Measurements were 
done in quadruplicate. The uptake assay was done in Hank's buffered salt solution with 
10 mM taurocholate. Only the enterocytes given FATP4 antisense oligonucleotide 
showed a concentration dependent decrease of fatty acid uptake, inhibiting it at a 1 00 
15 uM concentration by -50%. This effect was FATP4 specific, since only the antisense 
oligonucleotide which can bind to the FATP4 mRNA and block its translation inhibited 
uptake, but not a control oligonucleotide differing only in the sequence but not the 
nucleotide content, ruling out a toxic or otherwise nonspecific inhibitory effect of this 
oligonucleotide due to its chemical composition. 
2 0 As a further control experiment, the uptake of oleate was measured along with 

the uptake of methionine in the same cultured enterocytes. Antisense oligonucleotide, 
mismatch sequence oligonucleotide, or no oligonucleotide was added to a concentration 
of 100 uM to cultures of enterocytes. After incubation for 48 hours, the uptake of both 
3 H-labeled oleate and 35 S-labeled methionine was assayed. Results are shown in Figure 
2 5 42. Fatty acid uptake is at the left side of the paired bars; methionine uptake is on the 
right side of the paired bars. The fact that amino acid uptake was not influenced by the 
antisense oligonucleotide treatment further supports the conclusion that the antisense 
oligonucleotide causes a specific reduction in translation of FATP4-specific mKNA. 
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Example 14: mmFATP2 Is Expressed in Proximal Renal Tubule Epithelium 

Northern analysis showed that mmFATPL mmFATP2, and mmFATP4 are 
present in the kidney. In situ hybridization (methods as for Example 6) was performed 
to determine which cell type(s) of the kidney these mR>JAs are expressed in. 
5 mmFATPl mRNA was present in virtually all cells throughout the kidney with no 
obvious preference for a particular cell type. In contrast, mmFATP2 was expressed 
only in the renal cortex. Within the cortex, expression of mmFATP2 was restricted to 
the epithelial cells of the proximal renal tubules. The primary function of proximal 
renal tubule cells is the reabsorption of filtered salts and nutrients (e.g., glucose), a 

1 0 process that requires mitochondrial oxidation and that can utilize fatty acids as energy 
substrates. Based on the localization of mmFATP2, it is possible that mmFATP2 is 
important for reabsorption in the kidney by allowing uptake of an energy source (fatty 
acids) from the blood into renal epithelial cells. Alternatively, if fatty acids need to be 
reabsorbed in the kidney, similarly to glucose, FATP2 could be involved in the 

1 5 reabsorption of fatty acids. Determination of the subcellular localization of FATP2 will 
distinguish between these two possibilities. 

Table 5 summarizes data on expression of the mouse FATPs in various organs. 
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Ex ample 15: Isolation of full-length human FATP3 

Full-length clones encoding human FATP3 were identified by searching 
databases for sequences similar to the murine FATP1-5 coding regions using the BlastX 
algorithm (Altschul et al, J. Mol. Biol. 215: 403-410, 1990). Human clones with 
5 similarity to the 5' end of murine FATP sequences were sequenced completely. A clone 
encoding full-length human FATP 3 was obtained from a human bone library 
constructed in the mammalian expression vector pMET7 (Tartaglia, L.A. et al, Cell 83: 
1263-1271, 1995). To identify human cDNA clones encoding FATP family members, 
databases were searched for sequences similar to murine FATP1-5 coding regions. One 
1 o clone was found to encode the human ortholog of mmFATP3 and was designated 

hsFATPS. The DNA and predicted protein sequences of hsFATPS are shown in Figures 
94A and 94B. hsFATP5 is predicted to encode a 703 amino acid 75.6 kD protein with 
multiple membrane-spanning domains. A comparison of the DNA sequences of mouse 
and human FATP3 shows that the mouse and human orthoiogs are 81% identical to 
1 5 each other within the coding region. At the amino acid level, hsFATP3 is - 86% 
identical to mm FATP3 within the coding region. The sequence identities between 
mouse and human FATP 3 are considerably higher than those observed between 
different FATP family members within one species (-40%) and are present in the N- 
terminal part of the protein, a region that is poorly conserved between different FATP 

2 0 family members. 

All references cited herein are incorporated by reference in their entirety. 
While this invention has been particularly shown and described with references 
to preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
2 5 spirit and scope of the invention as defined by the appended claims. 
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What is claimed is: 

1 . An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

5 a) a nucleotide sequence which encodes a protein consisting of the amino 

acid sequence of FATP2 in SEQ ID NO:49; 

b) a nucleotide sequence which encodes a protein consisting of the amino 
acid sequence of FATP4 in SEQ ID NO:53; and 

c) a nucleotide sequence which encodes a protein consisting of the amino 
1 0 acid sequence of FATP6 in SEQ ID NO:57. 

2. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

a) the nucleotide sequence in SEQ ID NO:48: 

b) the nucleotide sequence in SEQ ID NO:52: and 
15 c) the nucleotide sequence in SEQ ID NO:56. 

3. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP2 in SEQ ID NO:48; 
2 0 b) a nucleotide sequence which is complementary to the nucleotide 

sequence of FATP4 in SEQ ID NO: 5 2; and 

c) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP6 in SEQ ID NO:56. 
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4. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which consists of the coding region of FATP2; 

b) a nucleotide sequence which consists of the coding region of FATP4; 

5 and 

c) a nucleotide sequence which consists of the coding region of FATP6. 



5 An isolated nucleic acid molecule comprising at least 1 5 contiguous nucleotides 

of a nucleotide sequence selected from the group consisting of : 
a) SEQ ID NO:48 ; or of the complement thereof; 
l o b) SEQ ID NO:52. or of the complement thereof; and 
c) SEQ ID NO:56, or of the complement thereof. 

6. A n isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a contiguous portion of at least about 15 amino acids of a sequence 
selected from the group consisting of SEQ ID NO:48 5 SEQ ID NO:52, and SEQ 
15 IDNO:56. 



7. 



An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 
molecule hybridizes under high stringency conditions to a complement of a 
2 0 sequence selected from the group consisting of SEQ ID NO:48, SEQ ID NO:52, 

and SEQ ID NO:56. 



8. An isolated nucleic acid molecule having at least 90% nucleotide sequence 
identity to a nucleic acid encoding a polypeptide comprising an amino acid 
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sequence selecied from the group consisting of SEQ ID NO:49, SEQ ID NO:53, 
and SEQ IDNO:57. 

9. An isolated nucleic acid molecule comprising a nucleotide sequence encoding a 
polypeptide, wherein said nucleotide sequence is at least 95% similar to the 

5 nucleotide sequence of a nucleotide sequence selected from the group consisting 

of SEQ ID NO:48, SEQ ID NO:52, and SEQ ID NO:56. 

1 0. An isolated nucleic acid encoding a fatty acid transport protein having an amino 
acid sequence sharing at least ahout 95% ammo acid sequence similarity with an 
amino acid sequence selected from the group consisting of SEQ ID NO:49 5 SEQ 

10 ID NO:53 r and SEQ ID NO:57. 

1 1 . An isolated nucleic acid molecule encoding a fusion polypeptide, said nucleic 
acid molecule comprising a nucleotide sequence encoding a portion of an amino 
acid sequence selected from the group consisting of SEQ ID NO:49, SEQ ID 
NO:53, and SEQ ID NO:57 ; and further comprising a nucleotide sequence 

1 5 encoding a heterologous portion of said fusion polypeptide. 

12. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which encodes a protein comprising the amino 

acid sequence of FATP2 in SEQ ID NO:49; 
2 0 b) a nucleotide sequence which encodes a protein comprising the amino 

acid sequence of FATP4 in SEQ ID NO:53: and 
c) a nucleotide sequence which encodes a protein comprising the amino 

acid sequence of FATP6 in SEQ ID NO:57. 
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13. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 

a) the nucleotide sequence of FATP2 in SEQ ID NO:48; 

b) the nucleotide sequence of FATP4 in SEQ ID NO:52; and 
5 C ) the nucleotide sequence of FATP6 in SEQ ID NO: 56. 

14. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP2 in SEQ ID NO:48; 
10 b) a nucleotide sequence which is complementary to the nucleotide 

sequence of FATP4 in SEQ ID NO:52; and 
c) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP6 in SEQ ID NO:56. 

15. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
1 5 from die group consisting of: 

a) a nucleotide sequence which consists of the coding region of FATP2; 

b) a nucleotide sequence which consists of the coding region of FATP4: 
and 

c) a nucleotide sequence which consists of the coding region of FATP6. 
2 0 16. A host cell compri sing the vector of Claim 1 5 . 

17. An isolated nucleic acid molecule comprising a nucleotide sequence which 

encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 
molecule hybridizes under high stringency conditions to a complement of a 
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nucieic acid molecule consisting of a sequence selected from the group 
consisting of SEQ ID NO:48, SEQ ID NO:52, and SEQ ID NO: 56. 

1 8. A vector comprising a nucleic acid comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
5 amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 

molecule hybridizes under high stringency conditions to a complement of a 
nucleic acid molecule consisting of a sequence selected from the group 
consisting of SEQ ID NO:4S ; SEQ ID NO:52 ? and SEQ ID NO:56. 



19. A host cell comprising the vector of Claim 8. 



10 20. A method for producing a polypeptide which is a naturally occurring allelic 
variant of a polypeptide consisting of the amino acid sequence of a fatty acid 
transport protein, said method comprising cuHuring the host cell of Claim 19 
under conditions in which the nucleic acid molecule is expressed, thereby 
producing the polypeptide. 



15 21 . A vector comprising a nucleic acid having at least 90% nucleotide sequence 
identity to a nucleic acid encoding a polypeptide consisting of an amino acid 
sequence selected from the group consisting of SEQ ID NO:49 : SEQ ID NO:53 5 
and SEQ IDNO:57. 

22. A host cell comprising the vector of Claim 21 . 

2 0 23. A method for producing a polypeptide, said method comprising culturing the 
host cell of Claim 22 under conditions in which the nucleic acid molecule is 
expressed, thereby producing the polypeptide. 
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24. A vector comprising a nucleic acid encoding a fatty acid transport protein having 
an ammo acid sequence sharing at least about 95% ammo acid sequence 
similarity with an amino acid sequence selected from the group consisting of 
SEQ ID NO:49, SEQ ID NO:53 ? and SEQ ID NO:57. 

5 25. A host cell comprising the vector of Claim 24. 

26. A method for producing a fatty acid transport protein, said method comprising 
culturing the host cell of Claim 25 under conditions in which the nucleic acid 
molecule is expressed, thereby producing the fatty acid transport protein. 

27. A vector comprising a nucleic acid encoding a fusion polypeptide, said nucleic 
0 acid comprising a nucleotide sequence which encodes a contiguous portion of at 

least about 15 amino acids of a sequence selected from the group consisting of 
SEQ ID NO:49, SEQ ID NO:53, and SEQ ID NO:57. 

28. A host cell comprising the vector of Claim 27. 

29. A method for producing a fusion polypeptide, said method comprising culturing 
15 the host cell of Claim 28 under conditions in which the nucleic acid is expressed, 

thereby producing the fusion polypeptide. 

30. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which encodes a protein consisting of the ammo 
2 o acid sequence of FATP1 in SEQ ID NO:47; 

b) a nucleotide sequence which encodes a protein consisting of the amino 
acid sequence of FATP3 in SEQ ID NO:51 .; and 
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c) a nucleotide sequence which encodes a protein consisting of the amino 
acid sequence of FATP5 in SEQ ID NO: 102. 

31 . An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

5 a) the nucleotide sequence in SEQ ID NO:46: 

b) the nucleotide sequence in SEQ ID NO:50; and 

c) the nucleotide sequence in SEQ ID NO: 101 . 

32. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

1 0 a) a nucleotide sequence which is complementary to the nucleotide 

sequence of FATP1 in SEQ ID NO:46; 

b) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP3 in SEQ ID NO:50; and 

c) a nucleotide sequence which is complementary to the nucleotide 
15 sequence of FA.TP5 in SEQ ID NO: 101 . 

33. An isolated nucleic acid molecule comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which consists of the coding region of FATP1 ; 

b) a nucleotide sequence which consists of the coding region of FATP3; 
2 0 and 

c) a nucleotide sequence which consists of the coding region of FATP5. 

34. An isolated nucleic acid molecule comprising at least 15 contiguous nucleotides 
of a nucleotide sequence selected from the group consisting of: 

a) SEQ ID NO:46 ; or of the complement thereof; 
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b) SEQ ID NO:50, or of the complement thereof; and 

c) SEQ ID NO: 1 01, or of the complement thereof. 

35. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a contiguous portion of at least about 1 5 amino acids of a sequence 

5 selected from the group consisting of SEQ ID NO:47, SEQ ID NO:51, and SEQ 

ID NO: 102. 

36. An isolated nucleic acid molecule comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 

1 o molecule hybridizes under high stringency conditions to a complement of a 

sequence selected from the group consisting of SEQ ID NO:46, SEQ ID NO:50, 
and SEQ ID NO: 101. 

37. An isolated nucleic acid molecule having at least 90% nucleotide sequence 
identity to a nucleic acid encoding a polypeptide comprising an amino acid 

15 sequence selected from the group consisting of SEQ ID NO:47, SEQ ID NO:5 1 , 

and SEQ ID NO: 102. 

38. An isolated nucleic acid molecule comprising a nucleotide sequence encoding a 
polypeptide, wherein said nucleotide sequence is at least 90% identical to the 
nucleotide sequence of a nucleotide sequence selected form the group consisting 

20 of SEQ ID NO:46, SEQ ID NO:50, and SEQ ID NO: 101, and wherein said 

percent identity is calculated using the GAP program in the GCG software 
package, using a gap weight of 5.000 and a length weight of 0.100. 
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39. An isolated nucleic acid encoding a fatty acid transport protein having an amino 
acid sequence sharing at least about 95% amino acid sequence similarity with an 
amino acid sequence selected from the group consisting of SEQ ID NO:47 5 SEQ 
ID NO:51 5 and SEQ ID NO: 102. 



5 40. An isolated nucleic acid molecule encoding a fusion polypeptide, said nucleic 

acid molecule comprising a nucleotide sequence encoding a portion of an amino 
acid sequence selected from the group consisting of SEQ ID NO:47 5 SEQ ID 
NO:51. and SEQ ID NO:102 : and further comprising a nucleotide sequence 
encoding a heterologous portion of said fusion polypeptide. 



10 41. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which encodes a protein comprising the amino 
acid sequence of FATP ] in SEQ ID NO:47: 

b) a nucleotide sequence which encodes a protein comprising the amino 
15 acid sequence of FATP3 in SEQ ID NO:51 ; and 

c) a nucleotide sequence which encodes a protein comprising the amino 
acid sequence of FATP 5 in SEQ ID NO: 102. 



42. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 
2 0 a) the nucleotide sequence of FATP 1 in SEQ ID NO:46; 

b) the nucleotide sequence of FATP3 in SEQ ID NO:50; and 

c) the nucleotide sequence of FATP5 in SEQ ID NO: 101. 



43. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 
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a) a nucleotide sequence which is complementary to the nucleotide 
sequence of FATP1 in SEQ ID NO:46; 

b) a nucleotide sequence which is complementary to the nucleotide 
sequence of F ATP 3 in SEQ ID NO:50; and 

c) a nucleotide sequence which is complementary to the nucleotide 
sequence of F ATP 5 in SEQ ID NO: 101. 



44. A vector comprising a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of: 

a) a nucleotide sequence which consists of the coding region of FATP1 : 

b) a nucleotide sequence which consists of the coding region of FATP3; 
and 

c) a nucleotide sequence which consists of the coding region of FATP5. 



45. A host cell comprising the vector of Claim 44. 

46. An isolated nucleic acid molecule comprising a nucleotide sequence which 
15 encodes a naturally occurring allelic variant of a polypeptide consisting of the 

amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 
molecule hybridizes under high stringency conditions to a complement of a 
nucleic acid molecule consisting of a sequence selected from the group 
consisting of SEQ ID NO:46 ; SEQ ID NO:50, and SEQ ID NO: 101. 



2 0 47. A vector comprising a nucleic acid comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of a fatty acid transport protein, wherein said nucleic acid 
molecule hybridizes under high stringency conditions to a complement of a 
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nucleic acid molecule consisting of a sequence selected from the group 
consisting of SEQ ID NO:46 5 SEQ ID NO:5(X and SEQ ID NO:101. 

48. A host cell comprising the vector of Claim 47. 

49. A method for producing a polypeptide which is a naturally occurring allelic 
5 variant of a polypeptide consisting of the amino acid sequence of a fatty acid 

transport protein, said method comprising culturing the host cell of Claim 48 
under conditions in which the nucleic acid molecule is expressed, thereby 
producing the polypeptide. 

50. A vector comprising a nucleic acid having at least 90% nucleotide sequence 
10 identity to a nucleic acid encoding a polypeptide consisting of an ammo acid 

sequence selected from the group consisting of SEQ ID NO:47, SEQ ID NO:51 r 
and SEQ ID NO: 102. 

51 . A host cell comprising the vector of Claim 50. 

52. A method for producing a polypeptide, said, method comprising culturing the 
15 host cell of Claim 5 1 under conditions in which the nucleic acid molecule is 

expressed, thereby producing the polypeptide. 

53. A vector comprising a nucleic acid encoding a fatty acid transport protein having 
an amino acid sequence sharing at least about 95% amino acid sequence 
similarity with an amino acid sequence selected from the group consisting, of 

2 0 SEQ ID NO:47 5 SEQ ID NO:51 5 and SEQ ID NO: 102. 

54. A host cell comprising the vector of Claim 53. 
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55. A method for producing a fatty acid transport protein, said method comprising 
culturing the host cell of Claim 54 under conditions in which the nucleic acid 
molecule is expressed, thereby producing the fatty acid transport protein. 

56. A vector comprising a nucleic acid encoding a fusion polypeptide, said nucleic 
5 acid comprising the nucleotide sequence which encodes a contiguous portion of 

at least about 15 amino acids of a sequence selected from the group consisting of 
SEQ ID NO:47, SEQ ID NO:51 r and SEQ ID NO: 102, said nucleic acid further 
comprising a nucleotide sequence encoding a heterologous portion of said fusion 
polypeptide. 

10 57. A host cell comprising the vector of Claim 56. 

58. A method for producing a fusion polypeptide, said method comprising culturing 
the host cell of Claim 57 under conditions in which the nucleic acid is expressed 
thereby producing the fusion polypeptide. 

59. Isolated FATP2 or a functional portion thereof. 

15 60. An isolated polypeptide comprising an amino acid sequence which is at least 
90% identical to the amino acid sequence of SEQ ID NO:49. 

61 . An isolated polypeptide comprising an amino acid sequence which is at least 
95% identical to the amino acid sequence of SEQ ID NO:49. 



62. An isolated polypeptide comprising an amino acid sequence which is at least 
2 o 97% identical to the amino acid sequence of SEQ ID NO:49. 
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63. Isolated polypeptide encoded by a nucleic acid molecule comprising a 
nucleotide sequence which encodes a naturally occurring allelic variant, of a 
polypeptide consisting of the ammo acid sequence of FATP2, wherein said 
nucleic acid molecule hybridizes to a complement of a nucleic acid molecule 

5 consisting of SEQ ID NO:48 under high stringency conditions. 

64. An isolated polypeptide comprising an amino acid sequence in SEQ ID NO:49. 

65. A fusion protein comprising a polypeptide or peptide selected from the group 
consisting of: 

a) a naturally occurring allelic variant of a polypeptide consisting of the 

1 0 amino acid sequence of FATP2 in SEQ ID NO:49; 

b) a polypeptide consisting of an amino acid sequence which is at least 95% 
identical to the amino acid sequence of SEQ ID NO:49; 

c) a polypeptide consisting of an amino acid sequence in SEQ ID NO:49: 
and 

15 d) a peptide comprising a contiguous portion of at least about 1 5 ammo acid 

residues of any of the foregoing. 

66. The fusion protein of Claim 65 wherein, the fusion protein transports fatty acids 
across a cell membrane or an artificial cell membrane system. 

67. The fusion protein of Claim 65, further comprising an affinity ligand. 

2 0 68. Isolated FATP4 or a functional portion thereof. 



69. 



An isolated polypeptide comprising an amino acid sequence which is at least 
90% identical to the amino acid sequence of SEQ ID NO:53. 
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70. An isolated polypeptide comprising an amino acid sequence which is at least 
95% identical to the amino acid sequence of SEQ ID NO:53. 

71 . An isolated polypeptide comprising an ammo acid sequence which, is at least 
97% identical to the ammo acid sequence of SEQ ID NO:53. 

5 72. Isolated polypeptide encoded, by a nucleic acid molecule comprising a 

nucleotide sequence which encodes a naturally occurring allelic variant of a 
polypeptide consisting of the amino acid sequence of FATP4, wherein said 
nucleic acid molecule hybridizes to a complement of a nucleic acid molecule 
consisting of SEQ ID NO:52 under high stringency conditions. 

10 73. An isolated polypeptide comprising an ammo acid sequence in SEQ ID NO:53. 

14. A fusion protein comprising a polypeptide or peptide selected from the group 
consisting of: 

a) a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of FATP4 in SEQ ID NO: 53; 
15 b) a polypeptide consisting of an amino acid sequence which is at least 95% 

identical to the amino acid sequence of SEQ ID N053; 

c) a polypeptide consisting of an ammo acid sequence in SEQ ID NO:53; 
and 

d) a peptide comprising a contiguous portion of at least about 1 5 amino acid 
2 0 residues of any of the foregoing. 

75. The fusion protein of Claim 74 wherein the fusion protein transports fatty acids 
across a cell membrane or an artificial cell membrane system. 
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76. The fusion protein of Claim 74, further comprising an affinity ligand. 

77. Isolated FATP6 or a functional portion thereof 

78. An isolated polypeptide comprising an amino acid sequence which is at least 
90% identical to the amino acid sequence of SEQ ID NO:57. 

79. An isolated polypeptide comprising an amino acid sequence which is at least 
95% identical to the amino acid sequence of SEQ ID NO:57. 

30. An isolated polypeptide comprising an amino acid sequence which is at least. 
97% identical to the ammo acid sequence of SEQ ID NO:57. 

U . Isolated polypeptide encoded by a nucleic acid molecule comprising a 

nucleotide sequence which encodes a naturally occurring allelic variant of a 
polypeptide consisting of the ammo acid sequence of FATP6, wherein said 
nucleic acid molecule hybridizes to a complement of a nucleic acid molecule 
consisting of SEQ ID NO:56 under high stringency conditions. 

12. An isolated polypeptide comprising an ammo acid sequence in SEQ ID NO:57. 

3. A fusion protein comprising a polypeptide or peptide selected from the group 
consisting of: 

a) a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of FATP6 in SEQ ID NO:57; 

b) a polypeptide consisting of an amino acid sequence which is at least 95% 
identical to the amino acid sequence of SEQ ID N057; 
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c) a polypeptide consisting of an amino acid sequence in SEQ ID NO:57; 
and 

d) a peptide comprising a contiguous portion of at least about 1 5 ammo acid 
residues of any of the foregoing. 

5 84. The fusion protein of Claim 83 wherein the fusion protein, transports fatty acids 
across a cell membrane or an artificial cell membrane system. 

85. The fusion protein of Claim 83 ; further comprising an affinity ligand.. 

86. A method for identifying an agent which binds to a protein comprising an ammo 
acid sequence of SEQ ID NO:49 or SEQ ID NO:53 ; comprising the steps of 

1 o contacting the agent with the isolated protein under conditions appropriate for 

binding of the agent to the isolated protein, and detecting a resulting agent- 
protein complex. 

87. The method of Claim 86 wherein the step of contacting the agent with isolated 
protein is performed in an artificial membrane system. 

15 88. The method of Claim 86 wherein the isolated protein is in isolated plasma 
membrane. 

89. A method for identifying an agent which inhibits interaction between an isolated 
protein comprising amino acid sequence SEQ ID NO:49 ; or SEQ ID NO:53 ; and 
further comprising a ligand of said protein, comprising: 
2 0 (a) combining: 

(1) said isolated protein; 

(2) the ligand of said protein; and 
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es) a candidate agent to be assessed for its ability to inhibit 

interaction between said protein of (1) and the ligand of (2), 
under conditions appropriate for interaction between the said 
protein of (1) and the ligand of (2): 
5 (b) determining the extent to which said protein of (1 ) and the ligand of (2) 

interact; and 

(c) comparing the extent determined in (b) with the extent to which 

interaction of said protein of (1) and the ligand of (2) occurs in the 
absence of the candidate agent to be assessed and under the same 
1 0 conditions appropriate for interaction of said protein of (1 ) with the 

ligand of (2); 

wherein if the extent to which interaction of said protein of (1) and the ligand of 
(2) occurs is iess in the presence of the candidate agent than in the absence of the 
candidate agent., the candidate agent is an agent which inhibits interaction 
1 5 between said protein and the ligand of said protein. 



90. 



2 0 92. 



25 



The method of Claim 89 wherein (a) is performed in an artificial membrane 
system. 



91 . The method of Claim 89 wherein said isolated protein is in isolated plasma 
membrane. 



A method for identifying an agent which binds to a protein, said protein encoded 
by (1) a polynucleotide comprising a nucleotide sequence which encodes a 
naturally occurring allelic variant of a polypeptide consisting of the amino acid 
sequence of FATP2, wherein said polynucleotide hybridizes to a complement of 
a polynucleotide consisting of SEQ JD NO:48 under high stringency conditions, 
or by (2) a polynucleotide comprising a nucleotide sequence which encodes a 
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naturally occurring allelic variant of a polypeptide consisting of the amino acid 
sequence of FATP4, wherein said polynucleotide hybridizes to a complement of 
a polynucleotide consisting of SEQ ID NO:52 under high stringency conditions, 
comprising the steps of isolating the protein, contacting the agent with the 
5 isolated protein under conditions appropriate for binding of the agent to the 

isolated protein, and detecting a resulting agent-protein complex. 

93. The method of Claim 92 wherein the step of contacting the agent with the 
isolated protein is performed in an artificial membrane system. 

94. The method of Claim 92 wherein the isolated protein is in isolated plasma 
10 membrane. 

95. A method for identifying an agent which inhibits interaction between (1) an 
isolated protein, said protein being encoded by (i) a polynucleotide comprising a 
nucleotide sequence which encodes a naturally occurring allelic variant of a 
polypeptide consisting of the amino acid sequence of FA.TP2. wherein said 

1 5 polynucleotide hybridizes to a complement of a polynucleotide consisting of 

SEQ ID NO:48 under high stringency conditions, or by (ii) a polynucleotide 
having a nucleotide sequence which encodes a naturally occurring allelic variant 
of a polypeptide consiting of the amino acid sequence of FATP4, wherein said 
polynucleotide hybridizes to a complement of a polynucleotide consisting of 

2 0 SEQ ID NO:52 under high stringency conditions and (2) a ligand of said protein, 

comprising: 
(a) combining: 

(1) said isolated protein; 

(2) the ligand of said protein; and 
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(3) a candidate agent to be assessed for its ability to inhibit 

interaction between said protein of (1) and the ligand of (2) ; 
under conditions appropriate for interaction between said protein 
of (1) and the ligand of (2): 
5 (b) determining the extent to which said protein of (! ) and the ligand of (2) 

interact; and 

(c) comparing the extent determined in (b) with the extent to winch 

interaction of said protein of (1) and the ligand of (2) occurs in the 
absence of the candidate agent to be assessed and under the same 
1 0 conditions appropriate for interaction of said protein of (1 ) with the 

ligand of (2); 

wherein if the extent to which interaction of said protein of (1) and the ligand of 
(2) occurs is less in the presence of the candidate agent than in the absence of the 
candidate agent, the candidate agent is an agent which inhibits interaction 
15 between said protein and the ligand of said protein. 

96. The method of Claim 95 wherein (a) is performed in an artificial membrane 
system. 

97. The method of Claim 95 wherein said isolated protein is in isolated plasma 
membrane. 

2 0 98. A method for identifying an agent which binds to a protein encoded by a nucleic 
acid encoding a fatty acid transport protein comprising an amino acid sequence 
sharing at least about 95% amino acid sequence similarity with the amino acid 
sequence in SEQ ID NO:49, or SEQ ID NO:53 comprising the steps of isolating 
the protein, contacting the agent with the isolated protein under conditions 
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appropriate for binding of the agent to the isolated protein, and detecting a 
resulting agent-protein complex. 

99. The method of Claim 98 wherein the step of contacting the agent with isolated 
protein is performed in an artificial membrane system. 

5 100. The method of Claim 98 wherein the isolated protein is in isolated plasma 
membrane. 

101 . A method for identifying an agent which inhibits interaction between (i) an 

isolated protein encoded by a nucleic acid encoding a fatty acid transport protein 
comprising an amino acid sequence sharing at least about 90% ammo acid 

1 c sequence similarity with the amino acid sequence in SEQ ID NO:49 5 or (ii) a 

protein encoded by a nucleic acid encoding a fatty acid transport protein 
comprising an ammo acid sequence sharing at least about 90% amino acid 
sequence similarity with the amino acid sequence in SEQ ID NO:53 and a ligand 
of said protein, said method comprising: 
15 (a) combining: 

(1) said isolated protein; 

(2) the ligand of said protein; and 

(3) a candidate agent to be assessed for its ability to inhibit 
interaction between said protein of (1) and the ligand of (2) ; 

2 o under conditions appropriate for interaction between the said 

protein of (1) and the ligand of (2); 

(b) determining the extent to which said protein of (1) and the ligand of (2) 
interact; and 

(c) comparing the extent determined in (b) with the extent to which 

2 5 interaction of said protein of (1) and the ligand of (2) occurs in the 
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absence of the candidate agent to be assessed and under the same 
conditions appropriate for interaction of said protein of (1) with the 
ligand of (2); 

wherein if the extent to which interaction of said protein of (1) and the ligand of 
(2) occurs is less in the presence of the candidate agent than in the absence of the 
candidate agent, the candidate agent is an agent which inhibits interaction 
between said protein and the ligand of said protein. 

1 02. The method of Claim 1 01 wherein (a) is performed in an artificial membrane 
system. 

1 03. The method of Claim 101 wherein said isolated protein is in isolated plasma 
membrane. 

104. A method for identifying an agent which is an inhibitor of fatty acid uptake by 
(i) a protein encoded by a polynucleotide comprising a nucleotide sequence 
which encodes a protein consisting of the amino acid sequence in SEQ ID 
NO:49. or by (ii) a protein encoded by a polynucleotide comprising a nucleotide 
sequence which encodes a protein consisting of the amino acid sequence in SEQ 
ID NO:53 ; comprising the steps of: 

a) maintaining test cells expressing said polynucleotide in the presence of a 
fatty acid and an agent to be vested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells; and 

c) comparing uptake of the fatty acid in the test cells with uptake of the 
fatly acid in suitable control cells; 

wherein lower uptake of the fatty acid in the test cells compared to uptake of the 
fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
acid uptake by said protein. 
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1 05. An inhibitor of fatty acid uptake identified by the method of Claim 104. 

106. The method of Claim 104 further comprising the steps of: 

a) administering the agent to one or more lest animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
5 tissue or bodily fluid from said test animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; 

d) comparing the fatty acids of b) with the fatty acids of c): 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
1 0 an inhibitor of said protein. 

107. An inhibitor of fatty acid uptake identified by the method of Claim 106. 

108. A method for identifying an agent which is an inhibitor of fatty acid uptake by a 
protein, said protein encoded by (i) a polynucleotide comprising a nucleotide 
sequence which encodes a naturally occurring allelic variant of a polypeptide 

15 consisting of the amino acid sequence of FATP2, wherein said polynucleotide 

hybridizes to a complement of a polynucleotide consisting of SEQ ID NO:48 
under high stringency conditions, or by (ii) a polynucleotide comprising a 
nucleotide sequence which encodes a naturally occurring allelic variant of a 
polypeptide consisting of the amino acid sequence of FATP4, wherein said 

2 0 polynucleotide hybridizes to a complement of a polynucleotide consisting of 

SEQ ID NO:52 under high stringency conditions, comprising the steps of: 

a) maintaining test cells expressing said polynucleotide in the presence of a 
fatty acid and an agent to be tested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells; and 
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c) comparing uptake of the fatty acid in the test cells with uptake of the 

fatty acid in suitable control cells; 
wherein lower uptake of the fatly acid in the test cells compared to uptake of the 
fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
5 acid uptake by said protein. 

109. An inhibitor of fatty acid uptake identified by the. method of Claim 108. 

1 1 0. The method of Claim 1 08 further comprising the steps of: 

a) administering the agent to one or more lest animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
1 0 ^ssue or bodily fluid from said test animals: 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; 

d) comparing the fatty acids of b) with the fatty acids of c): 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
15 an inhibitor of said protein. 



11. An inhibitor of fatty acid uptake identified by the method of Claim 1 1 0. 

12. A method for identifying an agent which is an inhibitor of fatty acid uptake by a 
protein, said protein being encoded by (i) a nucleic acid encoding a fatty acid 
transport protein comprising an amino acid sequence sharing at least about 95% 
amino acid sequence similarity with the amino acid sequence in. SEQ ID NO:49 
or by (ii) a nucleic acid encoding a fatty acid transport protein comprising an 
amino acid sequence sharing at least about 95% amino acid sequence similarity 
with the amino acid sequence in SEQ ID NO:53, comprising the steps of: 
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a) maintaining test cells expressing said polynucleotide in the presence of a 
fatty acid and an agent to be tested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells; and 

c) comparing uptake of the fatty acid in the test cells with uptake of the 
fatty acid in suitable control cells; 

wherein lower uptake of the fatty acid in the test cells compared to uptake of the 
fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
acid uptake by said protein. 



113. An inhibitor of fatty acid uptake identified by the method of Claim 112. 

10 114. The method of Claim 1 12 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from said test animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
1 5 samples of tissue or bodily fluid from suitable control animals; 

d) comparing the fatty acids of b) with the fatty acids of c); 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 



115. An inhibitor of fatty acid uptake identified by the method of Claim 114. 

2 0 116. A method for identifying an agent which is an inhibitor of (i) a protein encoded 
by a polynucleotide comprising a nucleotide sequence which encodes a protein 
comprising the amino acid sequence in SEQ ID NO:49 or (ii) a protein encoded 
by a polynucleotide comprising a nucleotide sequence which encodes a protein 
comprising the amino acid sequence in SEQ ID NO:53, comprising the steps of: 
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(a) introducing into host cells one or more vectors comprising a 
polynucleotide expressing said protein; 

(b) culturing a first aliquot of the host cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein: 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein; 

(el) measuring, in the first and second aliquols, uptake of the fatty acid 

substrate of the host cells; 
wherein less uptake of the fatty acid substrate in the first aliquot compared to 
the second aliquot is indicative that the agent is an inhibitor of said protein. 

The method of Claim 1 1 6 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenous!)' supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals: and 

d) comparing the fatty acids of b) with, the fatty acids of c): 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

A method for identifying an agent which is an inhibitor of a protein, said protein 
being encoded by (i) a polynucleotide comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of FATP2, wherein said polynucleotide hybridizes to a 
complement of a polynucleotide consisting of SEQ ID NO:48 under high 
stringency conditions, or by (ii) a polynucleotide comprising a nucleotide 
sequence which encodes a naturally occurring allelic variant of a polypeptide 
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consisting of the amino acid sequence of FATP4, wherein said polynucleotide 
hybridizes to a complement of a polynucleotide consisting of SEQ ID NO:52 
under high stringency conditions, comprising the steps of: 

(a) introducing into host cells one or more vectors comprising a 
5 polynucleotide expressing said protein; 

(b) culturing a first aliquot of the host cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein; 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein; 

1 0 (d) measuring, in the first and second aliquots, uptake of the fatty acid 

substrate of the host cells; 
wherein less uptake of the fatty acid substrate in the first aliquot compared to 
the second aliquot is indicative that the agent is an inhibitor of said protein. 

1 1 9. The method of Claim 1 1 8 further comprising the steps of: 
15 a) administering the agent to one or more test animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; and 

2 0 d) comparing the fatty acids of b) with the fatty acids of c); 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

120. A method for identifying an agent which is an inhibitor of a protein, said protein 
being encoded by (i) a nucleic acid encoding a fatty acid transport protein 
2 5 comprising an amino acid sequence sharing at least about 95% amino acid 

sequence similarity with the amino acid sequence in SEQ ID NO:49 or by (n) a 
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nucleic acid encoding a fatty acid transport protein comprising an amino acid 
sequence sharing at least about 95% amino acid sequence similarity with the 
amino acid sequence in SEQ ID NO:53 : comprising the steps of: 

(a) introducing into host cells one or more vectors comprising a 
polynucleotide expressing said protein: 

(b) culturing a first aliquot of the host cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein; 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein; 

(d) measuring, in the first and second aliquots. uptake of the fatty acid 
substrate of the host cells; 

wherein less uptake of the fatty acid substrate in the first aliquot compared to the 
second aliquot is indicative that the agent is an inhibitor of said protein. 

The method of Claim 120 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals: 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals: and 

d) comparing the fatty acids of b) with the fatty acids of c). 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

A method for identifying an agent which binds to a protein comprising an amino 
acid sequence of SEQ ID NO:57, comprising the steps of contacting the agent 
with the isolated protein under conditions appropriate for binding of the agent to 
the isolated protein., and detecting a resulting agent-protein complex. 



12] 
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123. The method of Claim 122 wherein the step of contacting the agent with isolated 
protein is performed in an artificial membrane system. 

124.. The method of Claim 122 wherein the isolated protein is in isolated plasma 
membrane. 

5 125. A method for identifying an. agent which inhibits interaction between an isolated 
protein comprising an ammo acid sequence of SEQ ID NO:57 5 and further 
comprising a ligand of said protein, comprising: 
(a) combining: 

(1 ) said isolated protein; 
1 o (2) the ligand of said protein; and 

(3) a candidate agent to be assessed for its ability to inhibit 

interaction between said protein of (1) and the ligand of (2), 
under conditions appropriate for interaction between the said 
protein of (1) and the ligand of (2); 
1 5 (b) determining the extent to which said protein of (1 ) and the ligand of (2) 

interact; and 

(c) comparing the extent determined in (b) with the extent to which 

interaction of said protein of (1) and the ligand of (2) occurs in the 
absence of the candidate agent to be assessed and under the same 
2 o conditions appropriate for interaction of said protein of (1) with the 

ligand of (2); 

wherein if the extent to which interaction of said protein of (1 ) and the ligand of 
(2) occurs is less in the presence of the candidate agent than in the absence of the 
candidate agent, the candidate agent is an agent which inhibits interaction 
2 5 between said protein and the ligand of said protein. 
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126. The method of Claim 125 wherein (a) is performed in an artificial membrane 
system. 

127. The method of Claim 125 wherein said isolated protein is in isolated plasma 
membrane. 

5 128. A method for identifying an agent which binds to a protein, said protein encoded 
by a polynucleotide comprising a nucleotide sequence which encodes a naturally 
occurring allelic variant of a polypeptide consisting of the amino acid sequence 
of FATP6, wherein said polynucleotide hybridizes to a complement of a 
polynucleotide consisting of SEQ ID NO:56 under high stringency conditions, 
3 G comprising the steps of isolating the protein, contacting the agent with the 

isolated protein under conditions appropriate for binding of the agent to the 
isolated protein, and detecting a resulting agent-protein complex. 

129. The method of Claim 128 wherein the step of contacting the agent with the 
isolated protein is performed in an artificial membrane system. 

1 5 1 30. The method of Claim 128 wherein the isolated protein is in isolated plasma 
membrane. 

131 . A method for identifying an agent which inhibits interaction between (1) an 
isolated protein, said protein encoded by a polynucleotide comprising a 
nucleotide sequence which encodes a naturally occurring allelic variant of a 
2 0 polypeptide consisting of the amino acid sequence of FATP6, wherein said 

polynucleotide hybridizes to a complement of a polynucleotide consisting of 
SEQ ID NO:56 under high stringency conditions, and (2) a ligand of said 
protein, comprising: 
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(a) combining: 

(1) said isolated protein; 

(2) the ligand of said protein; and 

(3) a candidate agent to be assessed for its ability to inhibit 

5 interaction between said protein of (1) and the ligand of (2), 

under conditions appropriate for interaction between said protein 
of (1) and the ligand of (2): 

(b) determining the extent to which said protein of (1) and the ligand of (2) 
interact: and 

1 o (c) comparing the extent determined in (b) with the extent to which 

interaction of said protein of (1) and the ligand of (2) occurs in the 
absence of the candidate agent to be assessed and under the same 
conditions appropri ate for interaction of said protein of (1) with the 
ligand of (2); 

1 5 wherein if the extent to which interaction of said protein of (1) and the ligand of 

(2) occurs is less in the presence of the candidate agent than in the absence of the 
candidate agent, the candidate agent is an agent which inhibits interaction 
between said protein and the ligand of said protein. 

132. The method of Claim 131 wherein (a) is performed in an artificial membrane 

2 0 system. 

133. The method of Claim 131 wherein the isolated protein is in isolated plasma 
membrane. 

A method for identifying an agent which binds to a protein encoded by a nucleic 
acid encoding a fatty acid transport protein consisting of an amino acid sequence 
sharing at least about 95% amino acid sequence similarity with the amino acid 



BNSDOCID: <WO 9936537A2_I_> 



134. 

25 



WO 99/36537 



PCT/US99/00182 



-119- 



sequence in SEQ ID NO:57 comprising the steps of isolating the protein, 
contacting the agent with the isolated protein under conditions appropriate for 
binding of the agent to the isolated protein, and detecting a resulting agent- 
protein complex. 

5 135. The method of Claim 1 34 wherein the step of contacting the agent with isolated 
protein is performed in an artificial membrane system. 

136. The method of Claim 134 wherein the isolated protein is in isolated plasma 
membrane. 

1 37. A method for identifying an agent which inhibits interaction between an isolated 
1 0 protein encoded by a nucleic acid encoding a fatty acid transport protein 

comprising an amino acid sequence sharing at least about 90% amino acid 
sequence similarity with the amino acid sequence in SEQ ID NO:57 and a ligand 
of said protein, said method comprising: 

(a) combining: 

15 (] ) said isolated protein: 

(2) the ligand of said protem; and 

(3) a candidate agent to be assessed for its ability to inhibit 
interaction between said protein of (1) and the ligand of (2), 
under conditions appropriate for interaction between the said 

20 protein of (1) and the ligand of (2): 

(b) determining the extent to which said protein of (1 ) and the ligand of (2) 
interact; and 

(c) comparing the extent determined in (b) with the extent to which 
interaction of said protein of (1) and the ligand of (2) occurs in the 

25 absence of the candidate agent to be assessed and under the same 
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conditions appropriate for interaction of said protein of (1) with the 
ligand of (2); 

wherein if the extent to which interaction of said protein of (1) and the ligand of 
(2) occurs is less in the presence of the candidate agent than in the absence of the 
5 candidate agent/the candidate agent is an agent which, inhibits interaction 

between said protein and the ligand of said protein. 

138. The method of Claim 1 37 wherein (a) is performed in an artificial membrane 
system. 

1 39. The method of Claim 1 37 wherein said isolated protein is in isolated plasma 
10 membrane. 

1 40. A method for identifying an agent which is an inhibitor of fatty acid uptake by a 
protein encoded by a polynucleotide comprising a nucleotide sequence which 
encodes a protein consisting of the amino acid sequence in SEQ ID NO:57 ; 
comprising the steps of: 

1 5 a) maintaining test cells expressing said polynucleotide in the presence of a 

fatty acid and an agent to be tested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells; and 

c) comparing uptake of the fatty acid in the test cells with uptake of the 
fatty acid in suitable control cells; 

2 0 wherein lower uptake of the fatty acid in the test cells compared to uptake of the 

fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
acid uptake by said protein. 



141. 



An inhibitor of fatty acid uptake identified by the method of Claim 140. 
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142. The method of Claim 140 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenous!}' supplied fatty acids in one or more samples of 
tissue or bodily fluid from said test animals; 

5 c) measuring exogenous!)' supplied fatty acids in one or more comparable 

samples of tissue or bodily fluid from suitable control animals; 
d) comparing the fatty acids of b) with the fatty acids of c); 
whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

10 143 . An inhibitor of fatty acid uptake identified by the method of Claim 142. 

144. A method for identifying an agent which is an inhibitor of fatty acid uptake by a 

protein, said protein encoded by a polynucleotide comprising a nucleotide 
v sequence which encodes a naturally occurring allelic variant of a polypeptide 
consisting of the amino acid sequence of FATP6. wherein said polynucleotide 
1 5 hybridizes to a complement of a polynucleotide consisting of SEQ ID NO:56 

under high stringency conditions, comprising the steps of: 

a) maintaining rest cells expressing said polynucleotide in the presence of a 
fatty acid and an agent to be tested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells: and 

2 0 c) comparing uptake of the fatly acid in the test cells with uptake of the 

fatty acid in suitable control cells; 
wherein lower uptake of the fatty acid in the test cells compared to uptake of the 
fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
acid uptake by said protein. 

25 145. An inhibitor of fatty acid uptake identified by the method of Claim 144. 
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1 46. The method of Claim 144 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from said test animals; 

5 c) measuring exogenously supplied fatty acids in one or more comparable 

samples of tissue or bodily fluid from suitable control animals; 
d) comparing the fatty acids of b) with the fatty acids of c); 
whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

1 0 1 47. An inhibitor of fatty acid uptake identified by the method of Claim 1 46. 

1 48. A method for identifying an agent which is an inhibitor of fatty acid uptake by a 
protein, said protein being encoded by a nucleic acid encoding a fatty acid 
transport protein comprising an amino acid sequence sharing at least about 95% 
amino acid sequence similarity with the ammo acid sequence in SEQ ID NO:57 ; 
1 5 comprising the steps of: 

a) maintaining test cells expressing said polynucleotide in the presence of a 
fatty acid and an agent to be tested as an inhibitor of fatty acid uptake; 

b) measuring uptake of the fatty acid in the test cells; and 

c) comparing uptake of the fatty acid in the test cells with uptake of the 
2 0 fatty acid in suitable control cells; 

wherein lower uptake of the fatty acid in the test cells compared to uptake of the 
fatty acid in the control cells is indicative that the agent is an inhibitor of fatty 
acid uptake by said protein. 

149. An inhibitor of fatty acid uptake identified by the method of Claim 148. 
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150. The method of Claim 148 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenous jy supplied fatty acids in one or more samples of 
tissue or bodily fluid from said test animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; 

d) comparing the fatty acids of b) with the fatty acids of c); 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 



10 15] . An inhibitor of fatty acid uptake identified by the method of Claim 1 50. 

1 52. A method for identifying an agent which is an inhibitor of a protein encoded by 
a polynucleotide comprising a nucleotide sequence which encodes a protein 
comprising the amino acid sequence in SEQ ID NO:57 5 comprising the steps of: 

(a) introducing into host cells one or more vectors comprising a 
15 polynucleotide expressing said protein; 

(b) culturing a first aliquot of the host, cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein; 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein; 

20 ( d ) measuring, in the first and second aliquots, uptake of the fatty acid 

substrate of the host cells; 
wherein less uptake of the fatty acid substrate in the first aliquot compared to 
the second aliquot is indicative that the agent is an inhibitor of said protein. 



153. The method of Claim 152 further comprising the steps of: 
a) administering the agent to one or more test animals; 
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b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; and 

5 d) comparing the fatty acids of b) with the fatty acids of c): 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

1 54. A method for identifying an agent which is an inhibitor of a protein, said protein 
being encoded by a polynucleotide comprising a nucleotide sequence which 
encodes a naturally occurring allelic variant of a polypeptide consisting of the 
amino acid sequence of FATP6. wherein said polynucleotide hybridizes to a 
complement of a polynucleotide consisting of SEQ ID NO:56 under high 
stringency conditions, comprising the steps of: 

(a) introducing into host cells one or more vectors comprising a 
potynucleotide expressing said protein: 

(b) culturing a first aliquot of the host cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein: 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein: 

(d) measuring, in the first and second aliquots, uptake of the fatty acid 
substrate of the host cells; 

wherein less uptake of the fatty acid substrate in the first aliquot compared to 
the second aliquot is indicative that the agent is an inhibitor of said protein. 

155. The method of Claim 154 further comprising the steps of: 
2 5 a) administering the agent to one or more test animals; 



15 



BNSDOCID: <WO 9936537A2_I_> 



WO 99/36537 



PCT/US99/00182 



-125- 5 

b) measuring exogenous]}' supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; and 

d) comparing the fatty acids of b) with the fatty acids of c); 
whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

A method for identifying an agent which is an inhibitor of a protein, said protein 
being encoded by a nucleic acid encoding a fatty acid transport protein 
comprising an amino acid sequence sharing at least about 95% ammo acid 
sequence similarity with the amino acid sequence in SEQ ID NO:57 ? comprising 
the steps of: 

(a) introducing into host cells one or more vectors comprising a 
polynucleotide expressing said protein; 

(b) culturing a first aliquot of the host cells with fatty acid substrate of said 
protein and with an agent being tested as an inhibitor of said protein; 

(c) culturing a second aliquot of the host cells with fatty acid substrate of 
said protein: 

(d) measuring, in the first and second aliquots, uptake of the fatty acid 
substrate of the host cells: 

wherein less uptake of the fatty acid substrate in the first aliquot compared to the 
second aliquot is indicative that the agent is an inhibitor of said protein. 

157. The method of Claim 156 further comprising the steps of: 

a) administering the agent to one or more test animals; 

b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 



156. 
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c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; and 

d) comparing the fatty acids of b) with the fatty acids of c). 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
5 an inhibitor of said protein. 

158. A method for identifying an agent which is an inhibitor of a fatty acid transport 
protein, comprising the steps of: 

(a) introducing into cells one or more vectors comprising a gene encoding a 
cell surface protein and a nucleic acid encoding the fatty acid transport 

10 protein; 

(b) contacting the host cells with anti-cell surface protein antibody and 
labeled fatty acid substrate of the fatty acid transport protein; 

(c) contacting a first aliquot of the host cells with an agent being tested as an 
inhibitor of the fatty acid transport protein, while leaving a second 

1 5 aliquot of the host cells uncontacted with the agent; 

(d) identifying, in the first and second aliquots, the host cells expressing the 
cell surface protein by detecting the anti-cell surface protein antibody 
bound to the host cells; and 

(e) measuring, in the first and second aliquots, uptake of the fatty acid 
2 0 substrate of the host cells identified as expressing the cell surface 

protein; 

wherein less uptake of the fatty acid substrate in the first aliquot compared to the 
second aliquot is indicative that the agent is an inhibitor of the fatty acid 
transport protein. 

2 5 159. The method of Claim 158 wherein the host cells regulably express the FATP4 
gene. 
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160. The method of Claim 158 wherein the host cells are prokaryotes. 

161. The method of Claim 158 wherein the prokaryotes are E. coli. 

1 62. The method of Claim 1 58 wherein the fatty acid js a radioactively labeled fatty 
acid. 

5 1 63. A method for identifying an agent which is an inhibitor of FATP4, comprising 
the steps of: 

(a) introducing into cells one or more vectors comprising a gene encoding a 
cell surface protein and a nucleic acid encoding FATP4; 

(b) contacting the host cells with anti-cell surface protein antibody and 
0 labeled fatty acid substrate of FATP4; 

(c) contacting a first aliquot of the host cells with an agent being tested as an 
inhibitor of FATP4 : while leaving a second aliquot of the host cells 
uncontacted with the agent: 

(d) identifying, in the first and second aliquots, the host cells expressing the 
o cell surface protein by detecting the anti-cell surface protein antibody- 
bound to the host cells; and 

(e) measuring, in the first and second aliquots, uptake of the fatty acid 
substrate of the host cells identified as expressing the cell surface 
protein; 

3 wherein less uptake of the fatty acid substrate in the first aliquot compared to the 

second aliquot is indicative that the agent is an inhibitor of FATP4. 



1 64 The method of Claim 1 63 further comprising the steps of: 
a) administering the agent to one or more test animals; 
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b) measuring exogenously supplied fatty acids in one or more samples of 
tissue or bodily fluid from suitable control animals; 

c) measuring exogenously supplied fatty acids in one or more comparable 
samples of tissue or bodily fluid from suitable control animals; and 

5 d) comparing the fatty acids of b) with the fatty acids of c); 

whereby, lower fatty acids in step b) than in step c) is indicative that the agent is 
an inhibitor of said protein. 

1 65 . The method of Claim 1 63 wherein the cell surface protein is CD2. 

1 66. The method of Claim 1 63 wherein the fatty acid substrate is BODIPY -labeled. 

1 67. A method for detecting, in a sample of cells, a nucleic acid molecule comprising 
at least about §0% sequence similarity to SEQ ID NO:48, comprising: 

a) purifying nucleic acid from the cells: 

b) hybridizing 1) purified nucleic acid from the cells to 2) purified nucleic 
acid comprising SEQ ID NO:48, under conditions that allow 
hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 

c) detecting resulting hybrid nucleic acids in the hybridization: wherein, if 
hybrid nucleic acids are detected at a significant level compared to a 
suitable, control hybridization, then a nucleic acid molecule comprising at 
least about 90% sequence similarity to SEQ ID NO:48, has been 
detected. 

168. A method for detecting, in a sample of purified nucleic acid, a nucleic acid 
molecule having at least about 90% sequence similarity to SEQ ID NO:48, 
comprising: 
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a) hybridizing 1) the sample of purified nucleic acid to 2) purified nucleic 
acid comprising SEQ ID NO:48 ; under conditions that allow 
hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 

b) detecting resulting hybrid nucleic acids in the hybridization: wherein, if 
hybrid nucleic acids are detected at a significant level compared to a 
suitable control hybridization, then a nucleic acid molecule comprising at 
least about 90% sequence similarity to SEQ ID NO:48, has been 
delected. 



A method for identifying (1) nucleic acid molecules in fixed cells which 
specifically interact with a (2) nucleic acid molecule comprising the nucleotide 
sequence in SEQ ID NO:48, said method comprising the steps of: 

a) adding to the fixed cells the nucleic acid molecule comprising a 
nucleotide sequence in SEQ ID NO:48; 

b) incubating the fixed cells under conditions allowing hybridization of (1) 
with (2): 

c) removing the nucleic acid molecuje of step a) that has not hybridized: 
and 

d) detecting hybrid molecules comprising (J.) and (2). 

A method for detecting FATP2 in a sample of cells, comprising the steps of 
adding an agent that specifically binds to FATP2 to the sample, and detecting 
agent specifically bound to the FATP2. 

The method of Claim 170 wherein the agent is an antibody which binds to 
FATP2. 
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172. A method for delecting FATP2 in a sample of cell lysate 5 comprising the steps 
of adding an agent that specifically binds to FATP2 to the sample, and detecting 
agent specifically bound to the FATP2. 

173. The method of Claim 172 wherein the agent is an antibody which binds to 
5 FATP2. 

] 74. An isolated, antibody which binds to a polypeptide having an amino acid 

sequence sharing at least about 95% amino acid sequence similarity with the 
amino acid sequence in SEQ ID NO:49. 

175. An isolated antibody which binds to a fatty acid transport protein having the 
1 0 amino acid sequence in SEQ ID NO:49. 

176. A method for detecting, in a sample of cells, a nucleic acid molecule comprising 
at least about 90% sequence similarity to SEQ ID NO:52, comprising: 

a) purifying nucleic acid, from the cells; 

b) hybridizing 1) purified nucleic acid from the cells to 2) purified nucleic 
1 5 acid comprising SEQ ID NO:52, under conditions that allow 

hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 

c) detecting resulting hybrid nucleic acids in the hybridization; wherein, if 
hybrid nucleic acids are detected at a significant level compared to a 

2 0 suitable control hybridization, then a nucleic acid molecule having at 

least about 90% sequence similarity to SEQ ID NO:52, has been 
detected. 
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A method for detecting, in a sample of purified nucleic acid, a nucleic acid 
molecule comprising at least about 90% sequence similarity to SEQ ID NO:52 : 
comprising: 

a) hybridizing 1) the sample of purified nucleic acid to 2) purified nucleic 
acid comprising SEQ ID NO:52 ; under conditions that allow 
hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 

b) detecting resulting hybrid nucleic acids in the hybridization; wherein, if 
hybrid nucleic acids are detected at a significant level compared io a 
suitable control hybridization, then a nucleic acid molecule having at 
least about 90% sequence similarity to SEQ ID NO:52 ? has been 
detected. 

A method for identifying (1) nucleic acid molecules in fixed cells which 
specifically interact with a (2) nucleic acid molecule comprising the nucleotide 
sequence in SEQ ID NO:52 J said method comprising the steps of: 

a) adding to the fixed cells the (2) nucleic acid molecule comprising a 
nucleotide sequence in SEQ ID NO:52; 

b) incubating the fixed cells under conditions allowing hybridization of (1) 
with (2): 

c) removing the nucleic acid molecule of step a) that has not hybridized: 
and 

d) detecting hybrid molecules comprising (1) and (2). 

179. A method for detecting FATP4 in a sample of cells, comprising the steps of 
adding an agent that specifically binds to FATP4 to the sample, and detecting 
agent specifically bound to the FATP4. 



178. 
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1 80. The method of Claim 179 wherein the agent is an antibody which binds to 
FATP4. 

181. A method for detecting FATP4 in a sample of cell lysate, comprising the steps 
of adding an agent that specifically binds to FATP4 to the sample, and detecting 

5 agent specifically bound to the FATP4. 

1 82. The method of Claim 181 wherein the agent is an antibody which binds to 
FATP4 . 

1 83. An isolated antibody which binds to a polypeptide having an ammo acid 
sequence sharing at least about 95% ammo acid sequence similarity with the 

1 o amino acid sequence in SEQ ID NO:53. 

1 84. An isolated antibody which binds to a fatty acid transport protein having the 
amino acid sequence in SEQ ID NO:53. 

1 85. A method for detecting, in a sample of cells, a nucleic acid molecule comprising 
at least about 90% sequence similarity to SEQ ID NO:56, comprising: 

15 a) purifying nucleic acid from the cells; 

b) hybridizing 1) purified nucleic acid from the cells to 2) purified nucleic 
acid comprising SEQ ID NO:56, under conditions that allow 
hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 

2 0 c) detecting resulting hybrid nucleic acids in the hybridization; wherein, if 

hybrid nucleic acids are detected at a significant level compared to a 
suitable control hybridization, then a nucleic acid molecule having at 
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icast about 90% sequence similarity to SEQ ID NO:56, has been 
detected. 

1 86. A method for detecting, in a sample of purified nucleic acid, a nucleic acid 

molecule comprising at least about 90% sequence similarity to SEQ ID NO:56, 
5 comprising: 

a) hybridizing 1 ) the sample of purified nucleic acid to 2) purified nucleic 
acid comprising SEQ ID NO: 56 under conditions that allow 
hybridization between 1) and 2) if the sequences of 1) and 2) have at 
least about 90% sequence similarity; and 
0 b) detecting resulting hybrid nucleic acids in the hybridization; wherein, if 

hybrid nucleic acids are detected at a significant level compared to a 
suitable control hybridization, then a nucleic acid molecule comprising at 
least about 90% sequence similarity to SEQ ID NO:56 has been detected. 



1 87. A method for identifying (1) nucleic acid molecules in fixed cells which 
1 5 specifically interact with a (2) nucleic acid molecule having the nucleotide 

sequence in SEQ ID NO:56 : said method comprising the steps of: 

a) adding to the fixed cells the (2) nucleic acid molecule comprising the 
nucleotide sequence in SEQ ID NO:56; 

b) incubating the fixed cells under conditions allowing hybridization of (1) 
2 0 with (2): 

c) removing the nucleic acid molecule of step a) that has not hybridized: 
and 

d) detecting hybrid molecules comprising (1 ) and (2). 
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188. A method for detecting FATP6 in a sample of cells, comprising the steps of 
adding an agent that specifically binds to FATP6 to the sample, and detecting 
agent specifically bound to the F ATP 6. 

1 89. The method of Claim 1 88 wherein the agent is an antibody which binds to 
5 FATP6. 

1 90. A method for detecting FATP6 in a sample of cell lysate, comprising the steps 
of adding an agent that specifically binds to FATP6 lo the sample, and detecting 
agent specifically bound to the FATP6. 

191 . The method of Claim 190 wherein the agent is an antibody which binds to 
10 FATP6. 

192. An isolated antibody which binds to a polypeptide having an amino acid 
sequence sharing at least about 95% amino acid sequence similarity with the 
amino acid sequence in SEQ ID NO:57. 

193. An isolated antibody which binds to a fatty acid transport protein having the 
1 5 ammo acid sequence in SEQ ID NO:57. 

1 94 . A method for modulating fatty acid uptake of cells in cultur e, comprising adding 
one or more agents that modulate fatty acid uptake to cells comprising one or 
more fatty acid transport proteins. 

195. The method of Claim 194 wherein the agent modulates fatty acid uptake by 
2 0 modulating biosynthesis of one or more fatty acid transport proteins. 
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196. The method of Claim 195 wherein the agent modulates fatty acid uptake by 
modulating biosynthesis of FATP6. 

197. The method of Claim 196 wherein the agent is an antisense oligonucleotide. 

198. A method for inhibiting fatty acid uptake in the small intestine of a mammal 

5 comprising administering to the mamma] a therapeutically effective amount of 

an agent which is an inhibitor of fatty acid uptake by a fatty acid transport 
protein in the small intestine of the mammal. 

199. The method of Claim ] 98 wherein the agent is administered orally. 

200. The method of Claim 1 98 wherein the fatty acid transport protein is hsFATP6. 

10 20 L A method for inhibiting fatty acid uptake in cardiac muscle of a human 

comprising administering to the human a therapeutically effective amount of an 
agent which is an inhibitor of fatty acid uptake by FATP6. 

202. A method for directing an agent to cardiac muscle in a mammal comprising 
administering to the mammal a complex which comprises the substance and a 

1 5 moiety which binds to FATP6. 

203. A method for directing an agent to liver in a mammah comprising administering 
to the mammal a complex which comprises the substance and a moiety which 
binds to FATP5. 
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204. A method for detecting a variant allele of a human FATP gene, comprising: 

a) preparing amplified, purified reference DNA encoding all or a portion of 
a FATP from a human, and amplified, purified test DNA encoding all or 
a portion of the FATP from a human to be tested as having a variant 

5 allele; 

b) determining whether the reference DNA and test DNA differ in DNA 
sequence; 

wherein, if the test DNA differs in sequence from the reference DN A, the test 
DNA comprises a variant allele of a human FATP gene. 
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mmFATP3 DNA sequence 
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mmEA2P3 protean sequence 

W^St^^ 300 

' ARYSALLSSOU 613 bUU 
irmE?aP4 ENS. sequence 

260 

a^iitCTmins^^ 200 

03003033*^^ 240 

#TCT^J33?ICTIC^ 280 

caoroorasoiftQsa^^ 320 

*®CIZCt&^^ 360 

'ITCTO3IOTJ3G^ 40Q 

^JTO3C^3TO3m^^ 520 
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irmF3ffiP4 protein sequence 
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QGrosc&^ssicn^ 240 
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hsf?ffiP3 protein sequence 
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ctg 


ca* 


cct, etc 


cct 


ect 


3521 


OaO t*0 


etc 


gga 


eta 


cag oca 


ccc 


ccc 


2581 


age cgc 


cct 


ttc 


*ec 


ate tte 


etc 


acc 


2641 


too ect 


ccc 


cct 


ccc 


ag* gtc 


cto 


COS 


2701 


ttt tec 


tct 


cct 


etc 


etc ccc 


aga 


etc 


27*1 


•CO etc 


cag 


ctg 


ctt 


ttc CCC 


act 


oca 


2821 


ceo ece 


tec 


cc* 


ect 


ccc tet 


CCC 


cto 


2881 


get ctt 


cog 


ttc 


c*c 


• to ceo 


c*c 


etc 


2941 


toe to* 


• to 


g*C 


gag 


ceo CCC 


gtc 


CCC 


3001 


•tt ore 


ttt 


tec 


*ct 


tec ccc 


ttc cto 


3061 


toe cct 


0** 


•oc 


ttc 


ccc «*t 


tga 


etc 


3121 


cct to* 


tot 


ccc 


c*t 


tea gec 


•tc 


tec 


3181 


•ct gco 


tec 


etc 


ccc 


*CC cag 


etc 


cct 


3241 


acc too 


tot 


etc 


tac 


tec *00 


etc 


cca 


3301 


cct gec 


ccc 


cot 


too 


cct etc 


a*C 


ect 


3381 


cot ceo 


tec 


ccc 


etc 


cc* cot 


ccc 


cac 


3421 


cc* g*c 


aat 


ccc 


acc 


aOC acc 


CCC 


cac 


3481 


CM cat 


cca 


ccc 


c*0 


cct ttc 


too 


coc 


3541 


etc cag 


cag 


cac 


ccc 


ceo gec 


cct 


COa 


3601 


etc «te 


tea 


act 


ttc 


etc CCC 


act 


etc 


3661 


eg* so* 


ccc 


tct 


cct 


gae *** 


*** 


ABA 
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Cc* gaa ccc coc *c* eta CCC iu gcg cae cca 
gaa *cc tec ccc Occ tc* ccc tec t*e tec ctg 
act gaa goc acc ect cgc age ttc agg eig egg 
M R 

gec teg etc gcg ctg ttg tgc etc cto ccc cto 
VSLALLWLLOL 
etc oec gtg tae gtg ggc age ccc ggc tgg cgc 
ICVYVGSCOWR 
acc cc* gac ccc etc cot ccc tet otg ceo ate 
RR0LPCLSVL3 
cag cgt ccc pyc c*c acc ate ccg cgc ate ttt 
0RACKT1 PRir 
ccc ctg peg etc etc oat gec gec acc ggc gag 
RLALVDAOTGE 
tac tec eat gcg cca gec aac etc ttc cgc cag 
Y5NAVANLFR0 
ccc ate ttc etc cag ggc ccg ccg gag etc etc. 
AZFLEGRFEFV 
CCC ato cac 0CC ccc ctg etc aac gco aac ctg 
CMEAALLRVWI 
ccc acc tec COC cct **g ccc cto ate ttt cga 
C7SCARAX.ZPC 
Cto acc COO cat etc COO aaa act ttc ate a*c 
VSCHLCKSL2R 
OOC ate ttc ccc cac acc cac etc cto gae ccc 
C2LPDTHLLDP 
ttc oca cag ate ccc age aac CCC ato cac gae 
LA02PSXGMDD 
acc ace ggg ctg ccc aag cct ccc act gu gtg 
TT0LPRAA1VV 
ttc cgc cac cac ccc tac cgc ate eao ccg Oct 
rCHKAYRHOAA 
tec cac teg Oca cca aac ate etc cgc etc VCC 
YHSACNZ2CVC 
gtc etc cgc aag **• ttc tec gec «cc coc ttc 
VLRKRFSA5RF 
*cc gtg gtt cag tac ate CCC g*e ate tec cgc 
7VVOY2CE2CR 
ccg gag *g© cca cac ccc gtg cgc ctg gcg otg 

AERRHRVRLAV 
gag gag ttc acc gag cgc etc oec Ota ccc caa 
EEFTERFCVRC 
tgc aac tgc age act ccc aac atg cae ccc aac 
CHCS2AKMDCK 
ate etc ccc cac etc tac ccc ate cgc etg gtg 
JLPHVYP3RLV 
ctg egg gat gec cag ggc etc cgc ate ccc tgc 
CRDACGLC1PC 
ggt cac ate a*c cae cag gec ccg etc cgc cgc 
COINOODPLRR 
acc *gc aac aac ate ccc cac acc gtc etc age 
TSKKlAHSVrS 
gec gtg ct* gtg atg gat gag ctg ggc tac atg 
DVtVHDELCYM 
ttc ccc tgc cca ccc 0*o **« Otc ccc acc *cc 
FRWRCENV5TT 

cto ggc cag aca cac gtg gec gec tat ggg gtg 

LGCTDVAVYCV 
CCC ate ccc ccc etc cca cac ccc cac acc cto 
GMAAVADPHSL 
ctg cag aag gtc etc cca ccc eat ece egg ccc 
LOXVX.APYARP 
gac acc aca cgc ece ttc aeg etc cac aac ece 
DTTCTFXIOKT 
ccc cag acc tea g*c egg etc tec etc ceg gac 
RQT5DRIFFLD 
aat gag gca gtc tac act cgc acc tgc teg ggc 
NEAVYTRICSC 
act cgc cac aaa etc tgg gec egg tgg gag agg 

goc cto ccc occ tac tac ac* ccc acc tec ccg 
act gag aaa etc Gaa ccc cac *00 **c ccg tgc 
ceo cct cct etc ccc cct ttt cac cct ctg tct 
taa etc ttc cct etc etc ctt tec cct ctt tec 
tct gee gee ccc ect *ge cto cag too cog gat 
CCC Ctt caa etc ate etc cca cct eao cct cct 
ace *cg tec *ge taa ttt tta tat ttt tag tag 
ctg etc ttc aac ccc tea cct cag otg ate cgc 
tta tag ccc tg* ccc tec gec ccg ccc tec cct 
gaa cac acg tgt cct ggg aoc tec acc teg tgc 
gga -ate ate ccc ccc ggg ccc egg acc egg act 
tgc etc acg gag ece caa tec agg cct cec otg 
cat etc act tec aac cag oec etc ccc cct ccc 
cag cec aac tgg aaa ate tec cag get agg cca 
tea cat ttc ccc age ccc ace ttc ccc tec tga 
tga cc* ctt gga tgt cac cac cgt cag ccc ctg 
acg gag ccc etg ctg cac CCC ccc gaa ccc tge 
cet gtc ctg gga cca ccc etc ccg ggt etc etc 
cag gag «gg cag cag agg ggt cag ggg agg tet 
cag ggg ttc tag cct gtt ga* tat acc cc* cct 
tg* tog etc cga cac cgt get ggt ggc cat gtc 
aca tec cc* ctg gec teg ccg gcg get cac etc 
egg cca ccc agg ccg cct gtc cgt ctg tec ccc 
gcg otg ccg cca tgg caa gac aca ccg tgg cgc 
get ct* ctt cct aat tga ttt aag aaa taa acc 
aaa aaa acg gcg gee gc 
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hsFATPI 

1 ega ccc acg cgt ceg eye C99 cyy ycc ceo ycy ycg eye egg get gye gyy gey get 999 

fj. cc * *o c *W cog cey age c« eta uc cce cct gay ece egg etc cyt ccy tec egg yye 
ggc cee tyc ccc tea ccc tct eta ccc tyc tyc eac cyy ccc yea tct yea ccc ccc ccc 
ycc ccc eye aye eye eye cyy ycc eca aty cty ctt eye ccc tct cto ytC CCC etc etc 

HLLCA6LVCVL 
cty tte ccc aac etc etc etc aaa etc ccc cyy ace cog cty gya ttc tee etc ttc ttc 
LFSXLVLKLPWTOVGFSLLf 
etc tac ttc CC« cct CCC ccc tec eye etc etc cyg etc ttc ate aac ecc etc acc eye 

LYLCSGGVRPIRVFIKTIIIF 
C*t ate ttt eye cce etc etc etc etc aac Ctg tag cca eay ycc cca cac tec etc cag 

»IPCCLVl>l.KV|CARVBOCLO 
cec eye cyy eca etc ccc act etc ttt ycc tct arc cee cce eye cec ccc gac aac acc 

ERR7VP2LFASTVRRHFDX? 
cce etc etc etc gac coc aca cat ace cac ccy ace ttc ccc cac etc C«t cec tac tea 
ALIFtCTDTHWTFROLDEYS 
acc act cca ccc aac ttc etc cac cce eye eye cty ccc tcy ycc cat etc get ccc ate 
ssvanflcargiascdvaa: 

ttc ate Cac **c eye eat cac ttc etc CCC cte tyc ctg ecc ate ecc aac etc get gte 
rHENRNF-FVCLWlGHAALCV 
C*C yea ccc etc etc aac acc acc etc ccc cyy cet ect etc etc cac tec etc acc acc 

eaalintnlrr dallhcltt 

tcy ccc cca cyy ecc ctt etc tet ecc age eaa aey ecc eca ccc ate tct cee etc cat 

sbaralvfcsehasaicev h 

cce aye etc cee ccc tec etc a 9 c etc ttc tyc tct coc tec toy cey ccc cot ccc Cty 
*SLCPSLSLFCSGSHEPGAV 
cet cca aye aca cee cac ccc cec ccc etc etc aae cat cct cee aac cac ctt ccc act 
PPSTEHLOFLLKOAPRHLfS 
toe cet pac aag ccc ttc aca get aaa ctg tte tec etc tec ece tec COC acc ace ygc 
CFDRCFTDKL-Fl I Y T S G T T G 
962 etc ccc eac ccc ecc etc etc etc cac age ayy tat tac c C c etc cct ecc etc etc tac 

L PKAA3VVHSRYYRMAALVY 
1021 tat yce ttc eye ate cyg ccc aac cec ate etc tet gee tec etc cce etc tec cec tee 
YGFRMRFKClVyoCLFLYKS 
gee cca aac ecc etc PC« etc ecc cec tee etc cte cat ccc etc *ce gte etc ect eye 
ACNIVCICOCLLHGHTVVl h 
aa B aag etc tea ecc tee cg S ttc tog cac oat tct etc eac tac aec tec ecy att gte 
KJCFSASRrWDOC XKYNCTXV 
cec tec att cct cee etc tec ccc tec etc cto eac cac ece ccc coc C»g oca gee eac 
OY1GILCF. YLLNQPPREAEN 
ceo cac ceg oct cgc ate oca eta ggc aet coc etc egg cag tec ate toe acc aac ttt 
OHOVJ-MALGNGLRQS 1 W T K F 
tec ecc ccc ccc cec ate ccc ca C ctg get cec ttc tec coy gec ece gag tec aac tot 
SSRFHIP OVAEFYGATECNC 
*ce cte COC aac ttc cec age cag gt c ggg gee tgt ggc ttc eat age ccc etc ctg tec 
SL C N rDSOVCACCFNSRlLS 
ttc etc tec ccc etc cee ttg gte cyt etc aac eac cac aec etc Cac cto etc ego coc 
FVYP2RLVRVN E DTMEL2 R G 
cce gar gyc gte tec att ccc tec ce C cca gyt gag ccy gee cag cte dC coc ccc etc 

pd gvcipccpcepgoi.vgr: 

1561 etc cac aaa c« cec etc ccc ccc ttc cat coc tac etc aec cac CCC ccc aec aac aac 
IOKDPLRRFDCYLNOGANNF 
aac ett ccc aac oet gte etc aeg at S goo cec ceg cec tac ctt ect oct cet etc etc 

* 1 **ovfkkgdcayltgdvl 

Cto etc cac c»C ctg ggc tac ctg tac ttc cga gec cgc ect ggg gee ecy etc eye tec 

vmdelgylyfr ORTGDTFRK 

aaa ygt geg aec gte tec ecc ecc gac ctg gee g g c aca etc age eye etc etc gee etg 
K6EWV STTEVEGTLSRLLDK 
Oct yac etc cec etc tat cot etc cee Cto cce gya ecc cee COC cyy gee yya etg get 
ADV *VYCVEVPCTEGRAGMA 
Oct ytg gee age ccc ect ggc aec tct gec ctg gay cgc ttt get ceg gte ttc C«C eac 
AVASPTGKCDLERFAQVLER 
gaa etc ccc etc tat gec cgc ccc etc ttc ctg eye etc ctg cct geg etg cec eee ece 
ELPLYARPIFLRLLFELHXT 
gee aec tac aac ttc cee eee ece e«>C cte cyg aae ceo COC ttt gec cey gec ett gto 
OTYRFORTELRKECFOPAIV 
aaa gec ccy ccc ttc tet eta yet ccc ce B eay ygc eye tec etc ccc etc cee cee gey 

KDp l-FYL0ACRGRYVPLDOE 
ece tec acc eye etc cec oca cgc gee gag eay cey tga ttc ccc cca tee etc tge cce 

A*SRIOAGEEKL* 

ccy ycy get cct gge tee gee gec cca ggt tec gee cca geg cyg tec tgg aca eyy cca 
™ C " 99C ** C " C CTC cto oc * cct c " tec tga ggt get gec cct cca tec aaa act 



121 
181 

241 

301 
361 
421 
461 
543 
601 
661 
721 
781 
641 
SOI 



1061 
1141 
L20I 
1261 
1321 
1361 
1441 
1501 



1621 
1681 
2743 
1801 
1863 
1S2J 

isei 

2042 
2101 



2161 

22B1 gee aag tea etc ett gee ttc cca 
2343 
2401 
2461 
2521 
2581 
2641 
2101 
2761 
2821 
2881 



ecc ctt cca geg get ttc tgt gee ect etc ate tec 
aac ttc cyt ctt etc ccc tyy ece coc cct cte Ctt ccc acg cty ega ctg acg cct ttt 
etc aye eto acg ect tec Ctg egg cte ycy ece gga cee ceg etc ecc ceo ecc ttc cca 
eee aec ace o*0 cte ate eat gge ecc ace cca eaa etc ccc ace etc ayy aag tea aca 
yac tee cca eye eca CT-C Cte eee tec etc teg tee cca aec ega etc eta ecc cce gag 
ceo ccc aa 6 ttc act gyy etc cac ccc cac etc cag geg yyg egg age gga cct cec etc 
tct egg egg cee ctg eee ccc cet cte cay cag geg gxc egg acc ecg ccc ccc gee ect 
ccc cac tec cec ate etc etc cct gee ccc ctg cet e»t tat ecc tea cec acg gee tct 
ceg tee ttg tgy gte tgt gte acc tec ate cca gte ttg ecc tgg cee tga yyg gag 0 eg 
gee tgg gee eyy yce etc agy eye cae tea act cty cet tga gte eee cee aaa aaa aaa 
eaa aaa aaa aaa aaa aaa aaa aaa aaa ygy egg ceg c 
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frcteon secuence 646 a. a. HRAPCACAASW ... VYTRJCSCATAL 
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300 
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600 

i I i I I I 



A 
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-1 - 

•2 
■3 



C5 



TOO 



200 



300 



4 00 



500 



600 



Pre t tin 


secyuence 646 


a. a. 


f'fFAJ'GACAASW 


. . . VYraCSCATAL 




646 Amino Acids 


KW : 


:*062 


Dal tor. 








ri 






MW(%J 


A Ala 


alanine 


64 


9.S 


4546 


£.4 


C cyi 


cysteine 




2.2 


1545 


7.2 


D fl»p 


dipercic acid 


20 


4.6 


3450 


<.S 


£ glu 


glutamic acid 


31 


4.6 


4000 


5.6 


7 phe 


phenylalanine 


25 


4.S 


4264 


5.C 


e ely 


glycine 


63 


5.6 


3553 


= .1 


ti hi a 


hiitidine 


13 


2.0 


1781 


2.5 


I Ua 


iscleucine 


29 


4.5 


327S 


4.6 


K lye 


lye in* 


22 


3.4 


2816 


4.0 


L leu 


leucine 


77 


U.S 


8707 


12.3 


M mat 


zj. era csii na 


11 


1.2 


1441 


2.0 


N asn 


e sparse in ■ 


is 


2.3 


17 IP 


2.4 


P pro 


proline 


2S 


4.5 


2814 


4.0 


0 oin 


c/iucamine 


25 


j.S 


:201 


4.5 


R arg 


a re mine 


49 


7.6 


7648 


10. 8 


S sax 


serine 


33 


5.1 


2 572 


4.0 


T thr 


t.*-.reonine 


37 


4.2 


2/28 


2.8 


v vai 


valine 


SI 


7,5 


5032 


7.1 


w trp 


tryptophan 


9 


1.4 


1674 


2.4 


X u)v 


unknown 










Y tyr 


tyrc»ine 


24 


3.7 


2513 


5.5 


Z — 


STOP 
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hsFATP4.pep •> KD Hydrophoblcity <1171> 

Protein sequence 643 a. a. ?<LUGASLVCVLL ... AYSKIOACEEXL 
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100 



200 



300 



500 



600 



h3FATP4.pep -> A. A. Usage 
Frotein secuence 643 a. a. 



MLL/IASLVCVI.L 



AYSR2QAGEEXI. 



6*3 Amino Acids 



72018 Dalton 



A ala 
C cy» 
D asp 
£ glu 
r pn» 
G gly 
h hia 
X lie 
K lya 
L leu 

M MC 

N >in 

P pro 
0 gin 
R erg 
S ser 
T thx 

V vbJ. 
w trp 
X ukw 

Y tyr 
Z — 



alanine 

cysteine 

aspaitic acid 

glutamic acid 

phenylalanine 

glycine 

histidine 

isoleucine 

lysine 

leucine 

methionine 

aapexagine 

proline 

glutamine 

arginine 

serine 

threonine 

valine 

tryptophan 

unknown 

tyrosine 

STOP 



46 
16 
33 
33 
34 
54 
12 
30 
31 
76 
12 
21 
31 
23 
45 
35 
32 
46 

e 



nJV 

7.2 

5.1 
E.l 
5.3 
B.4 
l.S 
4.7 
4.6 
11.8 
1.9 
3.3 
4.8 
3.6 
7.0 
5.4 
5.0 
7.2 
1.2 

3.9 



3267 
1648 
3795 
4258 
5000 
3079 
1644 
3392 
3970 
£594 
1572 
2394 
3008 
2945 
7024 
3046 
3233 

4 557 

I486 
4076 



4.5 

2.3 
5.3 
5.5 
6.9 
4.3 
2.3 
4.7 
5.5 
11.9 
2.2 
3.3 
4.2 
4.1 
9.8 
4.2 
4.5 
6.3 
2.1 
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Abgnment Pe«y>n ol Ftc. i hmFATPIaecj Megahgn, using Clusiai mttnod wijh W«i grw»o nsiduB v*«tohl ubla. 



S^H^'g;^^ G^iTiicr-pcLa^c c£ g*g;:c#:t.-c c c.-c-r, T^y C G/c^vVb^-C^.T.-G Tjffe- hn.TPloan.seg CRF 
;Au£e A^fe&A A& A&*£?&!C3g! Ttfgfc&g CflSfe Ay^J^fijiaS^m Ciff mFATPl.seq CRT (fc 



fjun. gencmic) 



cS? hF7.TP2ccxi.9eq CRF 
T&* mFATPl.seq ORF (from genomic) 

C hFATPlcon.seq ORF 
f$$*G mFATPl.seq ORF (from gencmic) 

hFATPlcon.seq CRF 
mFATPl.seq ORF (trom genomic) 

™ C ^P§^£P§§ TSEpK'SSK hFATPlcon.seq ORF 

TjiS&j^^S^ CfS^ct^} mFATFl.seq CRF (tram gencmic) 

hFATPlcon.seq ORF 
T mFATFl.seq CRF (from genomic) 

CRF 

iron gencmic) 




951 
951 



1002 ;T T if TVGrT £ £ CSJ 
1001 VJT GXVA^7,?i>:C^'"*P- A" 



tram gencmic) 



hFATPlcon.seq ORF 
mFATPl.seq ORF (from gencmic) 



ran gencmic) 

p; hFATPlcon.seq ORF 
1e nfATPl.seq ORF (from gencmic) 

T T?T. G hFATPlcon.seq ORF 
C C^C C mFATPl.seq ORF (from gencmic) 

hFATPlcon.seq CRF 
mFATPl-seq ORF (from genomic) 

T^prd-C?)^ hFATPlcon.seq CRF 
t£ c{W&3^$& mFATPl.seq ORF (tram gencmic) 

G hFATPlcon.seq CRF 
T mFATPl.seq ORF (from gencmic) 

[&fp£ hFATPlcon.seq ORF 
*"~Mfk'. mFATPl.seq CRF (from genomic) 

I; hFATPlcon.seq CRF 

i Ti& mTATPl.seq CRF (fron gencmic) 

c3£&;C hFATPlcon.seq ORF 
GafijciT mFATFl.seq ORF (from gencmic) 

hFATPlcon.seq ORF 
mFATPl.seq CRF (from gencmic) 

ifG&T G-^Gj hFATPlcon.seq ORF 

A;fr mFATPl.seq CRF (from gencmic) 

G;£i^ hFATPlcon.seq ORF 
Tigf-Ghg: mFATPl.seq ORF (Iron gencmic) 



hFATPlcon.seq ORF 
mFATPl.seq ORF (tram gencmic) 



ORF (tram gencmic) 



hFATPlcon.seq CRF 
mFATPl.seq CRF (from genomic) 




hFATPlcon.seq ORF 
mFATFl.seq ORF (from gencmic) 

hFATPlcon.seq ORF 
mFATPl.seq ORF (from genomic) 

CjrCfTj T hFATPlcon.seq ORF 

C mFATPl.seq CRF (from genomic) 
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Aignmmn Repon cJ Ftp. 5 hmf ATPlseo Mtgilgn. wnp Ctustal mtlrtoC W#»gr«e<5 n-e»Cut wetQht Ubto. 



P»g«2 



r^i-vG C3TtGJ T30te3RfeGaSS^ TjSsBiSS&S tfFA-TPl.seo CRT Itran genaaicl 

hTATPloon.fieq CRT 
nfTJPJ.seq ORF Ifrcro genaiuc) 

hTATPlocn.seq CRT 
mFATPl . &es ORT (Iran gencmic) 

* hFATPlccn.seg CRT 

mFATPl .sea. ORT If rm gercmicj 




hFATPlcan.seq CRT 
wTATPl.seq CRT Itran genomic) 

^^^I^^^S^®^?^ T&5$ G hFATPlcon.seq ORT 
GIC^^^^IASs^JSa^aG^C G^?X A rcFATPl.seQ ORF I firm genuc) 

§S rtfTJTPlcon.seq ORT 
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hsFATP4 
mmF AT P^ 
hsFATPl 




^ c; A A A aBTGI Vft-Vi 



JJLL 




562 
562 
565 

609 
609 
612 
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mmFA7P4 DNA sequence 



ATGCTGCTTGGAGCCTCTCTGGTGGGGGCGCTACT^ 

CTCCCTGTTGCTCCTGTACTTGGGGTCTGGTGGCTGGCG7TTCATCCGGOTCTTCA 

ttggtggcatggtgctcctgaaggtgaagaccaaggtgcgacggt^^ 

GCTTCAATGGTACAGCGCCACCCGGACAAC*^ 

ggatgagtactccagtagtgtggccaacttcctgcaggcccggggcctggcctcaggcaatgtag^^ 
aaaaccgcaatgagtttgtgggtctgtggctatc 

AGGCGGGATGCCCTGCGCCACTGTCTTGACACCTCAAAGGCACGAGCTCTCATCa wGG^GTGAG^TGGCCT^GCTAT 

CTGTGAGATCCATGCTAGCCTGGAGCCCAra^ 

GCACAGAGCATCTGGACCCTCTTCTGGAAGATGCC^ 

ctc^ctacatctacacatcgggcaccacggggctaccc^^gctgccattgtggtgcacagcag^^ttatcgtatggc 

TTCCaTGS^TACTATG^ATTCC 

AACATCGTGGGGATTGGCAGTGCTTACTCCACGGCATGACTGTGGTGATCCGGAAGAAGTTCTCA^ 
GATGATTGTATCAAGTACAACTGCACAGTGGTACAGTACATTGGCGAGCTCTGCCGCTACC^ 
TGAGGCTGAGTCTCGGCAC^GGTGCGCATGGCACTGGGC^^ 
GTTTCCACATCCCCOtGGTGGCTGA^ 

GGGGCCTGTGGCTTCAATAGCCGCATCCTGTCCTTTGTGTACCCTATCCGTTTGGTACGTG 
ACTGATCCGGGGACCCGATGGAGTCTGCATTCCCTGTCAACCAGGTCAGCCAGGCCAGCTGGTGGGTCG 
AGGACCCTCTGCGCCGTTTCGACGGGTACCTCAACCAGGGTGCCAACAACAAG^ 
GGGGACCAAGCCTACCTCACTGGTGACGTCCTGGTGATGGATC^^ 

CACGTTCCGCTGGAAAGGGGAGAATGTATCTACCACTGAGGTGGAGGGCACACTCAGCCGCCTGC1TCATATGGCA 
T GGCAGTTTATGGTGTTGAGGTGCCAGGAACTGAJ^.GGCCGAGCAGGAATGGCTGCCGT7GCAAGTCCCATCAGCAA 

GACCTGGAGAGCTTTGCACAGACCTTGAA^ 

GCrTGCACAAGACAGGGACCTTCAAGTTCCAGAAGACAGAGTTGCGGAAGGAGGGCTTTG 
CGCTGTTCTATCTGGATGCTCGGAAGGGCTGCTACGTTGCACTGGACCAGGAGGCCTATACCTO 

CMAAGCTGTGATTTCCCCCTACAT^^ 

7CCTGGGCAA7GCCAGACCAAAGC7AGCAGGGCCCGCACC7CCGCCCC7AGG7GC7G 
AGTGACTCACTGCCGCTTCCCCGACCCTCCAGAGGCTTTCTGTGAAAGTCTC^ 

TGGCCCCTGGCCC»GGGTTTCTGATA«S^ 
TCACTAAGATCCCTCCAATCAGAAGGGAGCTTACAAAGG^ 

GAGACTATAGTGGCCAGTCATCCCATGTCCACAGAGGA7CTTGGTCCAGAGCTGCCAAAGTGTCACCTCTCCCTGCCTGC 



ACCTC7GGGGAAAAGAGGACAGCA7GTGGCCAC7GGGCACCTGTCTCAAGAAGTCAGGA7CACACACTCAGTCCTTGTTT 
CTCCAGGTTCCCTTGTTCTTGTCTCGGGGAGGGAGGGACGAGTG7CC7GTCTGTCCTTCCTGCCTG7CTGTGAGTCTGTG 
TTGCTTCTCCATCTGTCCTAGCC7GAGTG7GGGTGGAACAGGCA7GAGGAGAGTGTGGCTCAGGGGCCAATAAACTCTGC 
CT7GAC7C CTCTTAAAAAAAAAAAAAAAAAJU^AAAAAAAAAAAAAAAAAAAAA 




ntmF A7P 4 urotein sequence 

LFYirTSGTTGLPKAAlWKSRYYRWASLVYYG^RPDC^ 

GACGFNSR I L£ FVYP IRLVR VNEDTMEL I ^^^5^^ c™t^^GTL^RLLHMA^VAVYGVEVPGTEGRAGMAAVASFI SNC 
EKL 

B 



figure- ^f3 
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hsFATPl full lenaht.DNA 



10 20 30 40 

. ... i .... I .... i . ... i ...•>.».» 1 » ! 

TCGACCCACGGCGTCCGGGACCCCAAAGCAGAAGCCCGCA 40 
CAGTAGGCACAGCGCACCCAAGAAGGGTCCAGGAGTCTGC 80 
AGAAAC AGAAAGG TCCCCGGCC TCAGCCTCCTAGTCCCTG 120 
CCTGCCTCCTGCCTGAGCTTCTGGGAGACTGAAGGCACGG 150 
CTTGCAGCTTCAGGATGCGGGCTCCGGGTGCGGGCGCGGC 200 

210 220 230 240 

. ...» i ...).. t i . . . . i .♦,.?. i i , i . i . t I 

CTCGGTGGTCTCGCTGGCGCTGTTGTGGCTGCTGGGGCTG 240 
CCGTGGACCTGGAGCGCGGCAGCGGCGCTCGGCGTGTACG 280 
TGGGCAGCGGCGGCTGGCGCTTCCTGCGCATCGTCTGCAA 320 
GACCGCGAGGCGAGACCTCTTCGGTCTCTCTGTGCTGATC 360 
CGCGTGCGCCTGGAGCTGCGGCGGCACCAGCGTGCCGGCC 400 

i| 10 420 430 440 

.... i i ... i ...*»..* i l i i i i i t i i i I i i i i l i i i i 1 

ACACCATCCCGCGCATCTTTCAGGCGGTAGTGCAGCGACA 440 
GCCCGAGCGCC TGGCGCJGGTGGATGCCGGGACCGGCGAG 480 
TGCTGGACCTTTGCGCAGCTGGACGCCTACTCCAATGCGG 520 
T AGCCAACCTCTTCCGCCAGCTGGGCTTCGCGCCGGGCGA 560 
CGTGGTGGCCATCTTCCTGGAGGGCCGGCCGGAGTTCGTG 600 

610 620 630 640 

- . ■ » * » ' ■ ■ 1 « ' i « 1 i t t i I i t t i t I t i i ! t t i ; 1 t i i . t 

GGGCTGTGGCTGGGCCTGGCCAAGGCGGGCATGGAGGCCG 640 
CGC TGC TC AACGTGAACC TGCGGCGCGAGCCCC TGGCCTT 630 
CTGCCTGGGCACCTCGGGCGCTAAGGCCCTGATCTTTGGA 720 
GGAGAAATGGTGGCGGCGGTGGCCGAAGTGAGCGGGCATC 760 
7GGGGAAAAGT TTGATC AAGT TCTGCTCTGGAGACTTGGG 800 

eiO 820 830 840 

. , . , i . . . . 1 . . . . i . . . ■ 1 * . i t i * . i t I i i i t 1 » i i t ! 

GCCCGAGGGCATCTTGCCGGACACCCACCTCCTGGACCCG 840 
CTGCTGAAGGAGGCCTCTACTGCCCCCTTGGCACAGATCC 880 
CCAGCAAGGGCATGGACGATCGTCTTTTCTACATCTACAC 920 
GTCGGGGACCACCGGGCTGCCCAAGGCTGCCATTGTCGTG 960 
CACAGCAGGTACTACCGCATGGCAGCCTTCGGCCACCACG 1000 

1010 1020 1030 1040 

.... i .... 1 .. .. i .... I i i .. i t I i t i i 1 i < i i ! 

CCTACCGCATGCAGGCGGCTGACGTGCTCTATGACTGCCT 1040 
GCCCCTGTACCACTCGGCAGGAAACATCATCGGCGTGGGG 1080 
CAGTGTCTCATCTATGGGCTGACAGTCGTCCTCCGCAAGA 1 120 
AATTCTCGGCCAGCCGCTTCTGGGACGACTGCATCAAGTA 1 160 
CAACTGCACGGTGGTTCAGTACATCGGGGAGATCTGCCGC 1200 



F.>. M 
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WO 99/36537 
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hc;FATP1 full lenght.DNA 



1210 1220 1230 12^0 



IrrrrrTrCGCCTGGCGGTGGGGAACGGGCTGCGTCCTGC 1280 

ttgccaacatggacggcaaggtcggctcctgtgg * ' u 

14 ,0 1420 1^30 MW> 

_| I I I ■ \ T 1 I I 1 ' » ' ' L 



imo 1630 1610 



1610 1620 1630 

1 I I'll! 1 I > 1 



""^^rArirrrirTTCAGCAAGGGCGACAGCGCCTACCT 1610 
J'r'^frJScC AG?GA?GGATGAGCTGGGCTACATG 1680 

IlllliSlSSli i 

18,0 18 20 | 1830 1640 ^ 



•TrTTrrTrceCCTCCTGCCCCA66TGGACACCALAbb\.« 
CC TTC AAGATCCAG AAGACGAGGC TGC AGCGAGAGGGC TT 2000 

20,0 2020 | 2030 , 2010 

^^^^ 

Illlllliiii 

2210 2220 2230 2210 



— ^ctAC^^GCTGTACCTGGctcGGCCC 22 JO* 

Illlllliiii 

L ,b ou^n 2440 



L 1 I > ' 1 - 



24,0 2420 2430 2440 

t I 1 I ' I 1 ' ' 1 1 L 



^t^t^A^ 2440 
CTAGAGTGC AGTGGTGGGATCTCGGCTCACTGCAACCTC I 2480 
rCCTCCTGGGGTTC AAGTGATCCTCCC ACCTCAGCCTCCT 2520 
GAGTAGCTGGGATTACAGGCACCCGCCACCACGTCCAGCT 2560 
AATTTTTATATTTTTAGTAGAGACGGGGT i TCACCATGi i 2600 



BNSDOCID: <WO 9936537 A2_l_> 



WO 99/36537 PCT/US99/00J 82 
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hsFATPI full lenafit.DNA 



2610 2620 2630 2640 

■ * * 1 * * * 1 ' ■ » • i ■ * « ■ 1 * * * ■ * « • * • ' * » ■ » > 



GGTC AGGCTGGTCTTGAAC TCCTGACCTC AGGTGATCCGC 2640 
TGGCC TCGGCCTCCCAGAGTGC TGGGAT T ATAGGCGTGAG 2680 
CCTCTGGCCCGGCCTTTCCTTTTTCCTCTCCTCTCCTGCC 2720 
GAGAGTGGAACACACGTGTCCTGGGAGCTGCATCTTGTGT 2760 
AGGGTCCAGCTGCTTTTGGGGACTGCAGGAATCATCTCCC 2800 
2810 2820 2830 2840 

«»»tt »»>i1 ■■»«! iii^l <ti. r t 



C TGGGCCCTGGAC TCGGACTGGGGCCTCCCCACCTCCCTC 2840 
TCGGCTGTGCCTTACGGAGCCCCAATCCAGGCCTCCTGTG 2880 
GCTGTTGGGTTCCAGATGCTGCAGCTCCATGTGACTTCCA 2920 
AGCAGGCCCTCCGCCCTCCCTGCTGAATGGAGGAGCCGGG 2960 
GGTCCCCCAGGCCAACTGGAAAATCTCCCAGGCTAGGCCA 3000 

3010 3020 3030 3040 
i i i i ! ? i i i ! ! i t . ! it . i I t i ■ i 1 ■ » ■ i ! i • i r I > i , i 1 



ATTGCCTTTTGCACTTCCCCGTTCCTGTCACATTTCCCCA 3040 
GCCCCACCTTCCCCTCCTGATGCCCTGAAAGCTTCCGGAA 3080 
TTGAC TGTGACC AC TTGGATGTCACCACTGTCAGCCCCTG 3120 
CCTTGATGTCCCCATTTAGCCATCTCCATGGAGCTCCTGC 3160 
TGGAGGGCCC TGAACCCTGC ACTGCGTGGCTGCCC AGCCA 3200 

3210 3220 3230 3240 
i i i i i . i i i t i . t i i > i i i i i i i i 1 i i i i ' i i i i i i i i ■ ! 



GCTGCCTCCTGTCCTGGGAGGAGGCCTCCTGGGTGTCCTC 3240 
ATCTGGTGTGTCTACTGGAGGGTCCCACAGGAGAGGCAGC 3280 
AG AGGGGTCAGGGGAGGTCTCCTGCCGGGGGT TGGCC TCT 3320 
CAAGCCTCAGGGGTTCTAGCCTGTTGAATATACCCCACCT 3360 
GGTGGGTGGCCCCTCCGATGTCCCCACTGATGGCTCTGAC 3400 
3410 3420 3430 3440 

. I i i I I i I i, i t l t i i ! i I l i 1 i t , l i 1 i i i i-l i l t : ! \ I i i I 



ACCGTGTTGGTGGCGATGTCCCAGACAATCCCACCAGGAC 3440 
GGCCCAGACATCCCTACTGGCTTCGCTGGTGGCTCATCTC 3480 
GAACATCCACGCCAGCCTTTCTGGGGCCGGCCACCCAGGC 3520 
CGCCTGTCCGTCTGTCCTCCCTCCAGCAGCACCCCCTGGC 3560 
CCCTGGAGTGGTGGGGCCATGGCAAGAGACACCGTGGCGT 3600 

3610 3620 3630 3640 
i i » i t i ■ i i I i » i i i i i ■ i I i t 1 « i i i > i l > > . ■ i . i . . i 



CTCATGTGAACTTTCCTGGGCACTGTGGTTTTATTTCCTA 3640 
ATTGATTTAAGAAATAAACCTGAAGACCGTCTGGTGAAAA 3680 
AAAAAAAAAAAAAA 3694 

0 



BNSDOCID: <W0. 



9936537A2_I_> 
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44/1 1 7 



hsFATPI full ienqht.Drotein 



20 . 3 P "!?. 



oon 230 ^ HVJ 



210 220 230 
i 1 i i i i I - • • ■ 1 1 '- 111 ' .' ' . 



410 120 

I - . . . 1 . - ■ ■ 1 .... I 1 I I ' 1 



FSKGDSAYLSGOVLVMDELGYMYhKUKa 

r L ro £ p^fo E L L c or v r A jr A rpr/ L G R "pov D T T G TF K,o 6 oo 

6io 620 , iii 6 ? 0 „,,„.!r 

SGAFAL. 647 
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hsVUVCS full lenaht.DNA 



10 20 30 40 

- II?' •■t»> rtttl t.«tl ti. if ....I 



GG AATTCC AA AAAAAAAAAAT AC G AC T AC ACC TGCTCCGG 40 
AGCCCGCGGCGGTACCTGCAGCGGAGGAGCTCTGTCTTCC 80 
CCTTCATCTCACGCGAGCCCGGCGTCCCGCCGCGTGCGCC 120 
CCGGCGCAGCCCGCCAGTCCGCCCGGAGCCCGCCCAGTCG 160 
CCGCGCTGCACGCCCGGGGTGAACCCTCTGCCCTCGCTGG 200 
210 . 220 230 240 

* » ' ' J -t » 1 1 i ! 1 I I I t I 1 1 I 1 1 1 i I « r . . I , ■ , t I ■ . t I t 



GACAGAGGGCCCCGCAGCCGTCATGCTTTCCGCCATCTAC 240 
ACAGTCCTGGCGGGACTGCTGTTCCTGCCGCTCCTGGTGA 280 
ACCTCTGCTGCCCATACTTCTTCCAGGACA7AGGCTACTT 320 
CTTGAAGGTGGCCGCCGTGGGCCGGAGGGTGCGCAGCTAC 360 
GGGCAGCGGCGGCCGGCGCGCACCATCCTGCGGGCGTTCC 400 

4 10 420 430 440 
i t i i 1 j_ i i-i .Li i i t 1 » i 1 i I t i i i I i i i i I » i t t ? » ■ ■ i 1 



TGGAGAAAGCGCGCC AGACGCCACAC AAGCCTTTTC TGCT 4 40 
CTTCCGCGACGAGACTCTCACCTACGCGCAGGTGGACCGG 480 
CGCAGCAATCAAGTGGCCCGGGCGCTGCACGACCACCTCG 520 
GCCTGCGCCAGGGAGACTGCGTGGCGC TCC T TATGGGT.AA 560 
CGAGCCGGCCTACGTGTGGCTGTGGCTGGGGCTGGTGAAG 600 
610 620 630 640 

i ' t i I i i i t I i i i i 1 i i t i 1 i i t i I i i i , I i i i t I * i r i I 



CTGGGCTGTGCCATGGCGTGCCTCAATTACAACATCCGCG 640 
CGAAGTCCCTGCTGCACTGCTTCCAGTGCTGCGGGGCGAA 680 
GGTGCTGCTGGTGTCGCCAGAACTACAAGCAGCTGTCGAA 720 
GAGATACTGCCAAGCCTTAAAAAAGATGATGTGTCCATCT 760 
ATT ATGTGAGCAGAACTTC TAACACAGATGGGATTGACTC 800 

810 82C 830 84C 
» i t i t j—t ii L_iti i j ii i-ii t i i i i i t t ! i * i ■ i i i i i t ; 



TTTCCTGGACAAAGTGGATGAAGTATCAACTGAACCTATC 640 
CCAGAGTCATGGAGGTCTGAAGTCACTTTTTCCACTCCTG 880 
CCTTATACATTTATACTTCTGGAACCACAGGTCTTCCAAA 920 
AGCAGCCATGATCACTCATCAGCGCATATGGTATGGAACT 960 
GGCCTCACTTTTGTAAGCGGATTGAAGGCAGATGATGTCA 1000 

1010 1020 1030 1040 
* i i « 1 ' » i ' } i i * ' I ' i i ■ 1 i i i i I ■ ■ i l ■ » ■ * I ' ■ ■ ■ r 



TCTATATCACTCTGCCCTTTTACCACAGTGCTGCACTACT 1040 

GATTGGCATTCACGGATGTATTGTGGCTGGTGCTACTCTT 1080 

GCCTTGCGGAC TAAATT TTC AGCCAGCC AG TTTTGGGATG 1 120 

ACTGCAGAAAATACAACGTCACTGTCATTCAGTATATCGG 1 160 

TGAACTGCTTCGGTATTTATGCAAC TC ACC AC AG A A ACC A 1200 



BNSDOCID: <WO_9936537A2_l_> 



WO 99/36537 PCT/US99/00182 
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hsVLACS full lenght.DNA 



1210 1220 1230 1240 

, , ■ ■ ■ I ' ■ ■ ■ ' 1 ■ ■ " 1 ' ' 1 1 ' 1 ■ 

AATGACCGTGATCATAAAGTGAGACTGGCACTGGGAAATG 240 

GCTTACGAGGAGATGTGTGGAGACAA iTTGTCAAGAGAi i 1280 
TGGGGACATATGCATCTATGAGTTCTATGCTGCCACTGAA 320 
rrr AATATTGGAT T T ATG AATT ATGCGAGAAAAG i iGGiG 1360 
C? G ^gSIaGAGTAAACTACCTACAGAAAAAAATCATAAC 1400 

1410 1420 1130 1440 



■ L ... i .... " .... I 



TTATGACCTGATTAAATATGATGTGGAGAAAGATGAACCi 440 
GTCCGAGATGAAAATGGATATTGCGTCAGAGTTCCCAAAG 480 
rTGAAGTTGGACTTCTGGTTTGCAAAATCACACAACT.AC 1520 
ACC ATTT AATGGCT ATGCTGGAGC AAAGGC TC AGAC AGAG 1560 

Jagaaaaaactgagagatgtctttaagaaaggagacctc . 1600 

1610 1620 1630 1640 



ATTTCAACAGTGGAGATCTCTTAATGC-TTGACCATGAAAA 1640 

n catctatttccacgacagagttggagatacattccgg ibso 
T t5J"Igmgaaaatgtggccaccactgaagttgctgata 20 

CAGTTGGACTGGTTGATTTTGTCCAAGAAGTAAATGTTTA 1760 
5gGAGTGCATGTGCCAGATCATGAGGGTCGCATTGGCATG 1800 

,810 1820 1830 \BW 

GCCTCCATCAAAATGAAAGAAAACC ATG AATT TGATGGAA 1840 
AriiAfTCTTTCAGCACATTGCTGATiACCTACClAGi iA 1880 
TGC AAGGCCCCGGTTTCT AAGAAT AC AGGACACC ATTGAG 1920 
ItcScTGGAACTTTTAAACACCGCAAAATGACCCTGGTGG 1960 

Aggagggctttaaccctgctgtcatcaaagatgccttgta 2000 

2010 2020 2030 2040 



TTTCTTGGATGACACAGCAAAAATGTATGTGCCTATGACT 2040 

G AGGAC ATCT AT AATGCC AT AAGT ^CTAAAACCCTGAAAC ^9oq 
TCTGAATATTCCCAGGAGGATAACTCAACA.TiCCAGAAA 2 20 
GAAACTGAATGGACAGCCACTTGATATAATCCAAC.T.AA 2160 
TTTGATTGAAGATTGTGAGGAAATTTTGTAGGAAAiTloC 2200 

2210 2220 2230 2240 



1 , ... i .... I ' 1 



ATACCCGTAAAGGGAGACTTTTTTAAATAACAGTTGAGTC 2240 
TTTGCAAGTAAAAAG AT T T AGAGA I I A l TAT i i l iCAGiG 2280 
SiJ«?ScTGTTTGTATTTGCAAACTGAGCTTCTTGCAG 2320 
GGAAGGCATTATTTTTTAAAATACTTAGTAAAi I AAA : GA 2360 

AC 2362 



BNSDOCID: <WO 9936537A2_I_> 
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hsVLACS full lenght. protein 



10 20 30 40 

i lJ ..«♦ i .... i .... i .... i ... ■ ! .... ! 



rILSAI YTVLAGLLFLPLLVNLCCPYFFGDIGYFLKVAAVG 40 
RRVRSYGORRPART I LRAFLEKAROTPHKPFLLFRDETLT 60 
YAQVORRSNQVARALHDHLGLROGDC VALLMGNEPAY VWL 120 
WLGLVKLGCAMACLNYNIRAKSLLHCFOCCGAKVLLVSPE 160 
LGAAVEE ILPSLKKDOVSi Y Y VSRTSNTOG I DSFLDKVOE 200 

210 220 230 240 
t . i « i i * i i ) t i * * i . i . i \ t i i i i i i i i I i » i i i t t t t i 



VSTEP 1 PESWRSE VTFSTPAL Y IYTSGTTGLPKAAMITHQ 240 
RIWYGTGLTFVSGLKADDVI Y I TLPF YHSAALL IGIHGCI 280 
VAGATLALRTKFSASOFWODCRKYNVTVIQYIGELLRYLC 320 
NSPOKPNDROHKVRL ALGNGLRGOVWRQFVKRFGD I C I YE 360 
FYAATEGNIGFMNYARKVGAVGRVNYLOKKI ITYDLIKYD 400 

410 420 430 440 
....<■>■» 1 ■ i > ■ t > i i > l i t i t i i t i t 1 l tiit J 



VEKDEPVRDENGYCVRVPKGEVGLLVCK ITOLTPFNGYAG 440 
AKAQTEKKKLRDVFKKGDLYFNSGDLLMVDHENF1 YFHDR 480 
VGOTFRWKGENVATTE VADT VGL VDFVOE VNVYGVHVPDH 520 
EGR IGMASIKMKENHEFDGKKLFQHIADYLPSYARPRFLR 560 
I DOT I E I TGTFKHRKMTL VEEGFNPAV I KDAL YFLDDTAK 600 

610 620 630 640 
» i i i 1 ■ i ■ i I i i t i I i t t i 1 ■ i i i t i ■ i i 1 i i i i 1 i » i i ! 



MYVPMTEDI YNAISAKTLKL. 621 



BNSDOCIO: <WO 993653 7 A2_L> 
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h*FA TP3 partial.DNA 



10 



20 30 40 

i .... i .... I ■ i ■• i ■ i ■ i I 



t . . . i I r i ' • 1 • ' ' ' 1 ' T ' ' 

AAGTTCTCGGCTGGTC AGTTCTGGGAAGATTGCCAGCAGC 40 
^AT-GTGACGGTGTTCCAGTACATTGGGGAGCTGTGCCG 80 
AT ACCTTGTC AACC AGCCCCC GAGC AAGGC AGAACGTGGC 120 
CATAAGGTCCGGCTGGCAGTGGGCAGCGGGCTGCGCCCAG 160 
ATACCTGGGAGCG7TTTGTGCGGCGCTTCGGGCCCCTGCA 200 

210 220 230 240 

1 ■ ' ' I 1 



, , , I I , . 1 ■ I ■ • ■ ■ I 

rrTrCTGGAGACATATGGAC TGAC AGAGGGC AACGTGGCC 240 
ACC ATC AACTACAC AGG AC AGCGGGGCGC TGTGGGGCGTG 280 
rTTT^TGGCT TT AC AAGC AT ATCTTCCCCTTCTCCTTGAT 320 
Trr-TATGATGTCACCACAGGAGAGCCAATTCC-GGACCCC o60 

caggg2c^tgta?gc-ccacatctccaggtgagccagggc 400 

mO 420 430 440 

, 1 , , - ■■ I , , . , I . ■ ■ ■ I • •■•<■•••' 



TrCTGGTGGCCCCGGTAAGCCAGCAGTCCCCATTCCTGGG 440 
f A GrTGGCGGGCCAGAGCTGGCCCAGGGGAAGTTGCTA 80 
AArrATTTCTTCCGGCCTGGGGATGT l 1 T C I iCAACACTG 520 
mg5c ?gc JgTCTGCGATGACCAAGGTTTTCTCCGCTT 560 
CCATGATCGTACTGGAGAC ACCTTCAGGTGGAAGGGGGAG 600 

610 620 _ 630 640 

^gIgGCCACAACCGAGgIgGCAGAGgIcTTCGAGGCCC 640 
TAGATTTTCTTC AGGAGGT GAACGTCTATGGAGTCACTGT 680 
rr TAGGGC AT G AAGGC AGGGCTGGAATGGC AGCCC TAGTT 720 
rTrrGTCCCCCCCACGC T T TGGACC TT AT GC AGC TCT AC A 760 
CCCACGTGTCTGAGAACTTGCC ACCTTATGCCCGGCCCCG 800 

810 820 830 840 

ATTCCTCAGGCTCCAGGAGTCTTTGGCCACCACAGAGACC 840 
TTf AAAC AGCAGAAAGTTCGGATGGC AAATGAGGGCTTCG 880 
ACCCC AGC ACCCTGTC TGACCCACTGTACGTTCTGGACCA 920 
rrfTGT AGGTGCCTACC TGCCCCTCACAACTGCCCGGTAC 960 
AGCGCCCTCCTGGC AGG AAACCTTCGAATCTGAGAACTTC 1000 

1010 1020 1030 1040 



CACACCTGAGGC ACC TG AG AGAGGAACTC TGTGGGGTGGG 1040 
LcCGTTGCAGGTGTACTGGGC /; GTCAGGGATCmTTCTA 080 

TACCAGAACTGCGGTCACTATTTiGi AATAAAiGiGGC iG 

g Jgc?gatccagctgtctctgacaaaaaaaaaaaaaaaaa 1 160 
aaagggcggccgc 1 173 



BNSDOCID: <W0 9936537 A2J_> 
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PCTAJS99/00182 



49/118 



hsFATPSoartial. protein 



j -i-i 




KFSAGGFWEDCOQHRVTVFOY ! GELCRYL VNGPPSKAERG ^40 
HKVRIAVGSGLRPDTWERFVRRFGPLCIVLETYGLTEGNVA 80 
T I NYTGQRGAVGRASWL YKH IFPFSLIRYDVTTGEP1RDP 120 
QGHCMATSPGEPGLL VAP VSOOSPFLGYAGGPELAQGKLL 160 
KDVFRPGDVFFNT GOLL VCOOOGFLRFHDRTGDTFRWKGE 200 

210 220 230 2t)0 

.... i .... i .... i ... . i ♦ * . « i ..«.!.... i .... ? 

NVATTEVAE VFEALDFLOE VNVYGVT VPGHEGRAGMAAL V 210 
LRPPHALDLMOLY THVSENLPP YARPRFLRLQESLATTET 280 
FKOGKVRMANEGFDPSTLSDFLYVLDOAVGAYLPLTTARY 320 
SALLAGNLR 1 . 331 




BNSDOCID: <WO_9936S37A2J_> 
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hsFATP4 full length 



10 20 30 40 

, i ■ , , ■ i . ■ ■ i I i ■ ■ ■ 1 i ■ ' ' 1 1 1 ' 1 1 ' ' ' ' 1 1 ' ' ' 1 

i^TACCCACGCGTCCGGGCGGGCGGGGCCGGGCGGCGGGCG 40 

rrGCTGGCGGGGCGGCCGGGCCATGCAGGGCGCAGAGCCG 80 

GCT AAACCC TGCTGAGACCCGGCTCCGTGCGTCC AGGGGC 20 

rrrTAAirCCCCTCACGCTGTCTACGCTGCTGCAACCGGG 160 

CCGCATCTGGACGGGGCGCCGCGCGGCGGAGCCGACGCCG 200 

210 220 230 240 

, t , . , ■ i ■ ■ i i ) ■ • ■ ■ 1 ' ' ' ■ ' ' 1 ' ' 1 ' ' ' ' 1 ' ' ' 1,1 

^rrCACAATGCTGCTTGGAGCCTCTCTGGTGGGGGTGCTG 240 

??65k?«5Sg^ggtgctgaaactgccctggacccagc =280 

TrrfATTCTCCCTGTTGTTCCTCTAC i TGGGA i CTGGCGG 320 
MGGCGCTTCMCCGGGTCTTCATCAAGACCATCAGGCGC 360 
GATATC TT 7GGCGGCCTGGTCCTCCTGAAGGTGAAGGC AA 400 

410 420 430 440 

ArrTGCGACAGTGCCTGCAGGAGCGGCGGACAGTGCCCAT 440 
TTTrTTTGCCTCTACCGTTCGGCGCCACCCCGACAAGACG 480 

«««m"kmggScacagatacccactggaccttcc 520 

rrrACCTGGATGAGTACTCAAGCAGTGTAGCCAACTiCCl 560 
GCAGGCCCGGGGCC T GGCC TCGGGCGATGTGGC TGCC A.TC 600 

on 6U0 



640 




CAGCCTCTTCTGCTCTGGCTCCTGGGAGCCCGGTGCGGiG 840 
rrTCCAAGCAC AGAAC ACCTGGACCCTCTGCTGAAAGATG 880 
rTCCCAAGCACCTTCCC AGTTGCCCTGAC AAGGGCTTCAC 920 
5J A 5AAA?5JnCTACATCTACACATCCGGCACCACAGCG 960 
CTGCCCAAGGCCGCCATCGTGGTGCACAGCAGGiAiTACC 1000 

imn 1040 



10 10 1020 1030 1040 

i i ' .... 1 i i i i I i i 



i , , . ■ i ■ ■ i i 1 ■ 1 ' 1 1 1 ' ' ' 1 1 1 ' ' ' ~~ 

^ rrr rrrnrr,TGT ACT ATGGATTCCGCATGC GGCC 1040 
55tJS5i?CGTCTMGACT6CCTCCCCCTCTACCACTCA 1080 
GCAGGAAACATCGTGGGAATCGGCC AGTGCCTGC TGCATG 1 120 
rr ATCACGGT GGTGAT TCGGAAG AAGT TC TC AGCC TCCCG 1 160 
GTTCTGGGACGATTGT ATC AAGT AC AACTGC ACGAT TGTG 1200 



BNSDOCID: <W0 9936537A2J_> 



WO 99/36537 PCTAJS99/001 82 



51/117 

hsFATP4 full length 

1210 1220 1230 1240 
.,..» ..*. i « » ■ < > . ♦ i » ) i t i t i i t i < I t i t i i t » * i I 

CAGT ACAT TGGTGAAC TGTGCCGCT ACC TCC TGAACCAGC 1240 

CACCGCGGGAGGCAGAAAACCAGCACCAGGTTCGCATGGC 1280 

ACT AGGC AATGGCC TCCGGC AGTCCATCTGGACC AACTTT 1320 

TCCAGCCGCTTCCACATACCCCAGGTGGCTGAGTTCTACG 1360 

GGGCCACAGAGTGCAACTGTAGCCTGGGCAACTTCGACAG 1400 

1410 1420 1430 1440 

! * » • • t i » i i t i t i i I i i i * i i i i i I 

CCAGGTGGGGGCCTGTGGTTTCAATAGCCGCATCCTGTCC 1440 
TTCGTGTACCCCATCCGGTTGGTACGTGTCAACGAGGACA 1480 
CCATGGAGCTGATCCGGGGGCCCGACGGCGTCTGCATTCC 1520 
CTGCCAGCCAGGTGAGCCGGGCCAGCTGGTGGGCCGCATC 1560 
ATCCAGAAAGACCCCCTGCGCCGCTTCGATGGCTACCTCA 1600 

1610 1620 1630 1640 

■ . i i . t i . ... i .... i .... I .... i ... . I 

ACCAGGGCGCCAACAACAAGAAGATTGCCAAGGATGTCTT 1640 
CAAGAAGGGGGACCAGGCCTACCTTACTGGTGATGTGCTG 1680 
GTGATGGACGAGCTGGGCTACCTGTACTTCCGAGACCGCA 1720 
CTGGGGACACGTTCCGCTGGAAAGGTGAGAACGTGTCCAC 1760 
CACCGAGGTGGAAGGCACACTCAGCCGCCTGCTGGACATG 1800 

1810 1820 1830 1840 

. , . ■ i ■ ■ i i I i i » I . .■ i i . i i i t i i i i » i i i i I 

GC TGACGTGGCCGTGTATGGTGTCGAGGTGCC AGGAACCG 1840 
AGGGCCGGGCCGGAATGGCTGCTGTGGCCAGCCCCACTGG 1880 
C AAC TGTGACC TGG AGCGC TTTGCTCAGGTCTTGGAGAAG 1920 
GAACTGCCCCTGTATGCGCGCCCCATCTTCCTGCGCCTCC 1960 
TGCCTGAGCTGCACAAAACAGGAACCTACAAGTTCCAGAA 2000 

2010 2020 2030 2040 

, ... i . * l . i t i i i ■ i i < i i i i t i i i i I i i i i l i i i i ! 

GACAGAGCTACGGAAGGAGGGCTTTGACCCGGCTATTGTG 2040 
AAAGACCCGC TGTTCTATC T AG ATGCCC AG AAGGGCCGC T 2080 
ACGTCCCGCTGGACCAAGAGGCCTACAGCCGCATCCAGGC 2120 
AGGCGAGGAGAAGCTGTGATTCCCCCCATCCCTCTGAGGG 2160 
CCGGCGGATGCTGGATCCGGAGCCCCAGGTTCCGCCCCAG 2200 

2210 2220 2230 2240 

.... i «... I i . , , t . i I t I I I I I 1 ! I I 1 I I I I I 1 I I I I J 

AGCGGTCCTGGACAAGGCCAGACCAAAGCAAGCAGGGCCT 2240 
GGCACCTCC ATCC T GAGGTGC TGCCCC TCC ATCCAAAACT 2280 
GCCAAGTGACTCATTGCC TTCCC AACCCTTCC AGAGGCTT 2320 
TCTGTGAAAGTCTCATGTCCAAGTTCCGTCTTCTGGGCTG 2360 
GGCAGGCCCTCTGGTTCCCAGGCTGAGACTGACGGGTTTT 2400 

24 10 2420 2430 2440 

. . . . i . . . t I . . . . \ t . . . i . . i ■ ' i i i i 1 > i i < i i t t i \ 

CTCAGGATGATGTCTTGGGTGAGGGTAGGGAGAGGACAAG 2440 
GGGTCACCGAGCCC TTCCC AGAG AGC AGGGAGC T TATAAA 2480 
TGGAACC AGAGC AGAAGTCCCC AGACTC AGGAAGTCAACA 2520 
GAGTGGGCAGGGACAGTGGTAGCATCCATCTGGTGGCCAA 2560 
AGAGAATCGTAGCCCC AGAGC TGCCCAAGT TC ACT GGGC T 2600 

Fi«. 5oB 



BN'SCOCID: <WO_9936537A2_L> 



WO 99/36537 
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hsFATP4 full length 



2610 2620 2630 2640 

I . . . . i . . • - I i ■ i ■ I i i i ■ I » ' ' 1 T 1 ■ 1 



rr ArrrcCACCTCCAGGAGGGGAGGAGAGGACCTGACATC 2640 
C G C A C G C GT C GGCcJc C TfAT G CCCCATCTACAGCAGGAGGTCA 2680 
rr att flrrrrrrTGGCCTCTCCCCACTCCCCCATCCTCCT 2720 
rrrTrGGTGGCTGCCTGATTATCCCTC AGGCAGGGCCTCT 2760 
CAGTCc5tg?GGg"Ig?GTCACCTCCATCTCAGTCTTGG 2800 



2810 



2820 2830 2840 



CCTGGCTATGAGGGGAGGAGGAATGGGAGAGGGGGCTCAG 2840 
GGGCCAA7AAACTCTGCCTTGAGTCCTCCTAAAAAAAAAA 2880 
AAAAAAAAAAAAAAAAAAAAAAAAAAA 2907 



BNSD0C1D: <WO 9936537A2_I_> 
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hsFATP4 full length, protein 



10 20 30 40 

. . . . i . . . . i . i . > l ■ i ■ i I i i i » i » < » ■ I » ■ 1 ' 1 1 1 1 1 1 

MLLGASL V 'G VLLF SKL VLKLPWTQVGFSLLFL YLGSGGWR 40 
F1RVFIKTIRRD1FGGLVLLKVKAKVRQCLQERRTVPILF 80 
ASTVRRHPDKTALI FE G T DTHWTF ROLOE YSSSVANFL OA 120 
RGLASGDVAAIFMENRNEFVGLWLGMAKLGVEAAL1NTNL 160 
RRDALLHCLTTSR ARAL VFGSEMASA ICEVHASLOPSLSL 200 
210 220 230 240 

. ... I , , . . I ... . I ...» I ... ■ 1 1 t 1 I I I t I T I I I 1 1 I 

FCSGSWEPGAVPPSTEHLDPLLKDAPKHLPSCPOKGFTDK 240 
LFYIYTSGTTGLPKAAI VVHSRY YRMAAL VYYGFRMRPND 280 
IVYDCLPLYHSAGNIVGIGQCLLHGMTVV1RKKFSASRFW 320 
DOC IKYNCTIVOY I GELCRYLLNQPPREAENQHOVRMALG 360 
NGLR05IWTNFSSRFHI PQVAEF YG ATECNCSLGNFDSOV 400 
410 t)20 430 440 

■ ■ . . i ■ . i i ' i i - i 1 » » i ' 1 t i t i < t i i t \ i i > i ! 

GACGFNSRILSFVYPIRLVRVNEDTMELIRGPDGVCIPCO 440 
PGEPG0LVGR1 IQKDPLRRFDGYLNOGANNKKIAKDVFKK 480 
GDOAYLTGDVL VMOELGYL YFRDRTGDTFRWKGENVSTTE 520 
VEGTLSRLLDMADVAVYGVEVPGTEGRAGMAAVASPTGNC 560 
DLERFAQVLEKELPLYARPIFLRLLPELHKTGTYKFQKTE 600 

610 620 630 640 

.... i . . ■ • i .... i .... l . . . ■ i i i » » I t i t i I i » i » I 

LRKEGFDPA1VKDPLFYLDAQKGRYVPLDOEAYSRI0AGE 640 

EKL 643 

fu,. SI 



8NSDOCID: <W0 9936537A2_I_> 
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>hsFATP5(panial) 

GTCGTTGGGATCCTCGGCTGCTTAGATCTCGGAGCCACCTGTGTTCTGGCCCCCAAG 
TTCTCTACTTCCTGCTTCTGGGA 

TGACTGTCGGCAGCATGGCGTGACAGTGATCCTGTATGTGGGCGAGCTCCTGCGATA 
CTTGTGTAACATTCCCCAGCAAC 

CAGAGGACCGGACACATACAGTCCGCCTGGCAATGGGCAATGGACTACGGGCTGAT 

GTGTGGGG AG A CCTTC C AGC AGCG A A ^ A ^. 

TTTCGGTCCTATTTCGGATCTNGGGAAGTCTTACGGGCTTCCACAGAAGGGCAACAT 

GGGGCTTTAGTTCAAATATTGTT 

GGGGGCGCTGCGGGGCCCTGGGGGCAAAGATGGAGCTTGCCTCCTCCGAATGCTGT 
CCCCCTTTGAGCTGGTGCAGTTCG 

ACATGGAGGCGGCGGAGCCTGTGAGGGACAATCAGGGCTTCTGCATCCCTGTAGGG 
CTAGGGGAGCCGGGGCTGCTGTTG 

ACCAAGGTGGT.AAGCCAGCAACCCTTCGTGGGCTACCGCGGCCCCCGAGAGCTGTC 
GGAACGGAAGCTGGTGCGCAACGT 

GCGGCAATCGGGCGACGTTTACTACAACACCGGGGACGTACTGGCCATGGACCGCG 
AAGGCTTCCTCTACTTCCGCGACC 

GACTCGGGGACACCTTCCGATGGAAGGGCGAGAACGTGTCCACGCACGAGGTGGAG 
GGCGTGTTGTCGCAGGTGGACTTC 

TTGCA.ACAGGTTAACGTGTATGGCGTGTGCGTGCCAGGTTGTGAGGGTAAGGTGGGC 
ATGGCTGCTGTGGCATTAGCCCC 

CGGCCAGACTTTCGACGGGGAGAAGTTGTACCAGCACGTTCGCGCTTGGCTCCCTGC 
CTACGCTACCCCCCATTTCATCC 

GCATCCAGGACGCCATGGAGGTCACCAGCACGTTCAAACTGATGAAGACCCGGTTG 
GTGCGTGAGGGCTTCAATGTGGGG 

ATCGTGGTTGACCCTCTGTTTGTACTGGACAACCGGGCCCAGTCCTTCCGGCCCCTG 
ACGGCAGAAATGTACCAGGCTGT 

GTGTGAGGGAACCTGGAGGCTCTGATCACCTGGCCAACCCACTGGGGTAGGGATCA 
AAGCCAGCCACCCCCACCCCAACA 

CACTCGGTGTCCCTTTCATCCTGGGCCTGTGTGAATCCCAGCCTGGCCATACCCTCA 
ACCTCAGTGGGCTGGAAATGACA 

GTGGGCCCTGTAGCAGTGGCAGAATAAACTCAGMTGYGTTCACAGAAA 



BNSDOCID: <WO 9936537A2_I_> 
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: hsFATPSp artial.protein 



10 20 30 40 

_, , . . » . t i i 1 ' i i » I i i ■ » i ' 1 » 1 } ' ' 1 1 I 1 ' 1 » 1 » ' 1 1 ! 

VVG1LGCLDLGATCVLAPKFS7SCF WDOCRQHGVTVILYV MO 
GELLRYLCNI POGPE ORTHT VRL AMGNGtRADVWGDLPAA 80 
FRSYFGSXEVLRASTEGQHGALVQI LLGALRGPGGKDGAC 120 
LLRMLSPFELVQFDMEAAEPVRONQGFCIPVGLGEPGLLL 160 
TKVVSQQPF VGYRGPRELSERKL VRNVROSGDV Y YNTGDV 200 

210 220 230 240 

.... i . ... 1 ».. t i i i i i I i i i i I i i i i I i i i i t i i i i 1 

L AMDREGFL YFRDRLGDTFRWKGENVSTHE VEGVLSGVDF 240 
LOOVNVYGVC VPGCEGK VGMAAVAL APGQTFDGEKL YOHV 280 
RAWLPAYATFHF I R I QDAME VT ST FKLMK7 RL VREGFNVG 320 
I V VDPLF VLONRAOSFRPLTAEMYQA VCEGTWRL 354 



BNSDOCID: <WO_9936537A2_l_> 
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hRFATP6 full lenght.DNA 



10 20 30 10 

, , , , ' ' InnlMMhi i il,.,, ! — " 

AACGGCAAGTAAGCGCAACGCAATTAATGTGAGTAGCTCA 40 
CTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGG 80 
CTCGTATGTTGTGTGGAATTGTGAGCGGATACCAATTTCA 120 
C ACAGGAACCAGCT ATGACATGATT ACGAA7TTAATACGA 160 
CTCACTATAGGGAATTTGGCCCTCGAGGCCAAGAAT ,CGG 200 

210 220 230 210 

, , | ■ ■ ■ i i ■ ■ ■ i i ■ ■ ' ' I ' ' ' ' l ' ' 1 1 ! 



i ll* ' ■ ■ ' ' 1 1 1 1 ' 1 1 1 ' ■ rrr 

CACGAGGGGTGCTGAGCCCCTGCGCGGTTTCTGGTGCGiA 240 
GAGACTGT AAATCGCTGCGCTTCTCAGTCATCATCATCCC 280 
AGCTTTTCCCGGCTCGAATTCAGCCTCCAACTCAAGCiCG 320 
CGGGAAAGACTACCTGAGAGGAGAAAAGCTTCTGTCCCTG ^60 
GACCTTCTTCTGAGGGTGGAGTCGGAGGCTCCCTGCTT iC 400 

410 420 430 440 

, | ■ ■ i i I ■ i i • 1 ■ i ■ i 1 ' 1 1 1 1 1 ' ■ 



CAGCCGCCCAGTGACCCAAGCTTAATC l TCAGCACCACTT 440 
GGGGCGACCTTTTCGGTGCAAACCTACGA i iCTGT .TCTC 480 
AGGATTCCTCCCC ATCCCGCTTCGCCCCGGAAAAGCTGAC 520 
AAGAACTTCAGGTGTAAGCCCTGAGTAC-TGAGGATCTGCG 560 
GTCTCCG7GGAGAGCTGTGCCTGGAAGAGAAGGACGCTGG 600 

610 620 630 640 

, , , , ■ 1 ' 1 I i m.ImmI 

TGGGGGCTGAGATCAGAGCTGTCTTCTGGCCCAGTTGCCC 640 
CCATGCTTCTGTCATGGCTAACAGTTCTAGGGGCTGGAAi 680 
GGTCGTCCTGCACTTCTTGCAGAAACTCCTGTTCCCTTAC 720 
TTTTGGGATGACTTCTGGTTCGTGTTGAAGGTGGTGOCA 760 
TTATAATTCGGCTGAAGAAGTATGAAAAGAGAGGGGAGC i 800 

810 820 83C 840 

, l ' ,, , I .... I i ... 1 



, , , ■ i , , ■ . i . . . . i ■ . ■ ii ii i ■ i ' ■ ' ' ' ' 1 ■ 

GGTGACTGTGCTGGATAAATTCTTGAGTCATGCCAAAAGA 840 

CAACCTCGGAAACCTTTCATCATCTATGAGGGAGACATCT 880 

ACACCTATCAGGATGTAGACAAAAGGAGCAGCAGAGTGGv. 920 

CCATG7CTTCCTGAACCATTCCTCTCTGAAAAAGGGGGAC 960 

ACGGTGGCTCTGCTGATGAGCAA7GAGCCGGACTTCGTTC 1000 



1010 1020 1030 1040 

■ i I i .... I ■ ■ ■ , 1 , , ■ i I i i i i ! 



ACGTGTGGTTCGGCCTCGCCAAGCTGGGCTGCGTGGTuGi. 040 

CTTTCTC AACACCAACATTCGC TCCAACTCCCTCCTGAA! 080 

TGCATCCGCGCCTGTGGGCCCAGAGCCCTAGTGGi^GGCG 20 

CAGATTTGCTTGGAACGGT AGAAGAAATCCTTCC AAGCCT 160 

CTCAGAAAATATCAGTGTTTGGGGGATGAAAGA. ,CTGTi 1200 



BNSDOC1D: <WO 9936537 A2_L> 
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57/117 

hsFATP6 full lenght.DNA 

1210 1220 1230 1240 

. . , , i , . ■ . ! . ■ . ■ i ■ > * « I i « i i i i ' i i 1 i i i » i i ■■ i i 1 

CCACAAGGTGTAATTTCACTCAAAGAAAAACTGAGCACCT 1240 
CACCTGATGAGCCCGTGCCACGCAGCCACCATGTTGTCTC 1280 
ACTCC TCAAGTCTAC TTGTCTTTACATTTTTACCTCTGGA 1320 
AC AACAGGTC T ACC AAAAGC AGC TGTGATT AGTCAGC TGC 1360 
AGGTTTTAAGGGGTTCTGCTGTCCTGTGGGCTTTTGGTTG 1400 

1410 1^20 1430 1440 

.... ! .... I < ( till I 1 » ! 1 I UO-J 1 I lit \ 1 

TACTGCTCATGACATTGTTTATATAACCCTTCCTCTGTAT 1440 

CAT AGTTC AGC AGC T ATCC TGGGAATT TC TGGATGTGTTG 1480 

AGTTGGGTGCCACTTGTGTGTTAAAGAAGAAATTTTCAGC 1520 

AAGCCAGTTTTGGAGTGACTGCAAGAAGTATGATGTGACT 1560 

GTGTTTCAGTATATTGGAGAACTTTGTCGCTACCTTTGCA 1600 

1610 1620 1630 1640 

, . , ■ ' . , , ■ S ■ i » s I ' < u 1 i i » ' 1 i t t ; 1 ■ t i i ? i i it I 

AACAATCTAAGAGAGAAGGAGAAAAGGATCATAAGGTGCG 1640 
TTTGGCAATTGGAAATGGCATACGGAGTGATGTATGGAGA 1680 
GAATTTTTAGACAGATTTGGAAATATAAAGGTGTGTGAAC 1720 
TIT ATGCAGCT ACCGAATC AAGC AT ATC TT TCATGAAC TA 1760 
C ACTGGGAGAATTGGAGC AATTGGGAGAAC AAATTTGTTT 1800 

1810 1820 1830 1840 

. , ■ . I i ■ . ■ I . « t , I i i i i I i i i H i i i i 1 i • ■ » I » ' t » 1 

TACAAACTTCTTTCCACTTTTGACTTAATAAAGTATGACT 1840 
TTC AGAAAGATGAACCC ATGAGAAATGAGC AGGGT TGGTG 1680 
TATTCATGTGAAAAAAGGAGAACCTGGACTTCTCATTTCT 1920 
CGAGTGAATGCAAAAAATCCCTTCTTTGGCTATGCTGGGC 1960 
CTT AT AAGCACAC AAAAGAC AAATTGCTTTGTGATGTTTT 2000 

2010 2020 2030 2040 

♦ . . . i . » i . 1 . t . , | . . . . 1 » « t i \ t t i i i i t i i I i » t i ! 

TAAGAAGGGAGATGTTTACCTTAATACTGGAGACTTAATA 2040 
GTCCAGGATCAGGACAATTTCCTTTATTTTTGGGACCGTA 2080 
CTGGAGACACTTTCAGATGGAAAGGAGAAAATGTCGCAAC 2120 
CACTGAGGTTGCTGATGTTATTGGAATGTTGGATTTCATA 2160 
CAGGAAGCAAACGTCTA7GGTGTGGCTATATCAGGTTATG 2200 

2210 2220 2230 2240 

. . . , i ♦ , . . 1 . . « i i . . ■ ■ t » . i i 1 i t i i ! i i i i 1 i ■ i i 1 

AAGGAAGAGCAGGAATGGCTTCTATTATTTTAAAACCAAA 2240 
TACATCTTTAGATTTGGAAAAAGTTTATGAACAAGTTGTA 2280 
ACATTTCTACCAGCTTATGCTTGTCCACGATTTTTAAGAA 2320 
TTCAGGAAAAAATGGAAGCAACAGGAACATTCAAACTATT 2360 
GAAGCATC AGTTGGTGGAAGATGGATTT AATCC ACTGAAA 2400 

24 10 2420 2430 2440 

■ « . « i . . ■ . ' i ■ - i I i i i i l i i » ■ i « i ■ » 1 i » ' ' I 

ATTTCTGAACCACTTTACTTCATGGATAACTTGAAAAAGT 2440 
CTTATGTTCTACTGACCAGGGAACTTTATGATCAAATAAT 2480 
GTTAGGGGAAATAAAAC t TTAAG ATTTTT AT ATCTAGAAC 2520 
TTTCATATGCTTTCTTAGGAAGAGTGAGAGGGGGGTATAT 2560 
GATTC f TTATGAAATGGGGAAAGGGAGC T AACATTAATTA 2600 



BNSDOCID: <WO_9936537A2J_> 



WO 99/36537 PCT/US99/00182 
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hsFATP6 full lenght.DNA 



2610 2620 2630 2640 

I t • r • ' ' ' ' ' 1 ' ' 1 1 * ' 1 1 1 1 



TGCATGTACTATATTTCCTTAATATGAGAGATAATTTTTT 2640 
AATTGCATAAGAATTTTAATTTCTTTTAATTGATATAAAC 2680 
ATTAGTTGATTATTCTTTTTATCTATTTGGAGATTCAGTG 2720 
CATAACTAAGTATTTTCCTTAATACTAAAGATTTTAAATA 2760 
ATAAATAGTGGCTAGCGGTTTGGACAATCACTAAAAATGT 2800 

2810 2820 2830 2840 

, , ■ . i . . . i i i uj ■ 1 ■ i ■ i 1 ■ 1 * ' f ' ' ' ' 1 T ' 1 ' 1 T ' 1 1 ' 

ACTTTCTAATAAGTAAAATTTCTAATTTTGAATAAAAGAT 2640 
TAAATTTTACTGAAAAAAAAAAAAAAAAAAAAAATTGGCG 2860 

GCCGC 2885 



8NSDOCID: <WO 9936537A2_L> 
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hsFATP6 full lenght.protein 



10 20 30 40 

I ■ ■■■ I ... . I , ... I l i ■ ■ I r ' ' ' I 1 ' ■ ' ' 

ML L^WLTVLGAGMVVLHFLOKLLFPYFWDDFWFVLKVVL I 10 
. IRLKKYEKRGELVTVLDKFLSHAKROPRKPFI IYEGD1Y 80 
T YODVDKRSSRVAHVFLNHSSLKKGDT VALLMSNEPOF VH 120 
VWFGLAKLGC VVAFLNTN 1 RSNSLLNC IRACGPRALVVGA 160 
DLLGT VEE I LPSLSEN I SVWGMKDSVPQGV ISLKEKLSTS 200 
210 220 230 240 

t I .... I ■ , ■ ■ ' ■ . . ■ I i i ■ r I ■ » 



PDEPVPRSHHVVSLLKSTCL Y I F TSGTTGLPKAAV I SOLO 240 
VLRGSAVLWAFGCT AHO IVY1TLPLYHSSAAILGISGCVE 280 
LGATCVLKKKFSASOFVSDCKKYDVTVFOYIGELCRYLCK 320 
OSKREGEKDHKVRL A 1 GNG I RSDVWREFLDRFGN I K VCEL 360 
YAATESSISFMNYTGRIGAIGRTNLFYKLLSTFOLIKYOF 400 

«110 420 430 440 

I ,, ,, i .... i .... I .... I i i i ■ I i i ' ■ l ' ' " I 



QKDEPMRNEQGWC IHVKKGEPGLLI SRVNAKNPFFGYAGP 440 
YKHTKDKLLCOVFKKGDVYLNTGDL I VQDODNFL YFWORT 480 
GDTFRWKGENVATTE VADV I GMLDF IOEANVYGVAISGYE 520 
GRAGMAS I iLKPNTSLDLEKVYEOVVTFLPAYACPRFLRI 560 
QEKMEATGTFKLLKHQL VEDGFNPLK I SEPL YFMONLKKS 600 

610 620 630 640 
l_ ... i ■ ... i .... t .. i i I i ' ' ! 



YVLLTRELYDQ I MLGE 1 KL. 620 

fy 55 



BNSDOCID: <WO_9936537A2_l_> 
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mFATPI full lenath.DNA 



10 20 30 40 

, . i i ! i ■ » i I i i i t t i t , t I t i i i I l i i 1 I ■ ■ » t t r i . i I 

AAGTTCCCACTCCAGACTTCTGCGAGAACCCGTGAGGAAG 40 
CAGCGAGAACCGGGGGTTTGCAAGCCAGAGAAGGATGCGG 80 
ACTCCGGGAGCAGGAACAGCCTCTGTGGCCTCATTGGGGC 120 
TGCTTTGGCTTCTGGGACTTCCGTGGACCTGGAGCGCGGC 160 
GGCGGCGTTCGGTGTGTACGTGGGTAGCGGTGGCTGGCGA 200 

210 220 230 240 

_, . ■ , t , , . . I . . « , i . . . . 1 . . . . l . , . ■ 1 . , ■ . I ■ , ■ . ! 

TTTXTGCGTATCGTCTGCAAGACGGCGAGGCGAGACCTCT 240 
TTGGCCTCTCTGTTCTGATCCGCGTGCGGCTAGAGCTACG 280 
ACGACACCGGCGAGCAGGAGACACGATCCCACGCATCTTC 320 
CAGGCCGTGGCCCAGCGACAGCCGGAGCGCCTGGCGCTGG 360 
TAGATGCGAGTAGCGGTATCTGCTGGACCTTCGCACAGCT 400 

410 420 430 440 
t ... i , , . . 1 . i i ... . I .... i , . 1 . I . . . ♦ i ■ . t i i 

AGACACCTACTCCAATGCTGTGGCCAATCTGTTCCTCCAG 440 
CTGGGCTTTGCGCCAGGCGATGTGGTGGCTGTGTTCCTGG 480 
AAGGCCGGCCCGAGTTCGTGGGACTGTGGCTGGGCCTGGC 520 
CAAGGCCGGTGTAGTGGCTGCGCTTCTCAATGTCAACCTG 560 
AGGCGGGAGCCCCTTGCCTTCTGCTTGGGCACATCAGCTG 600 

610 620 630 640 

. f . i . » i ■ 1 i i i ■ > i ■ i t I i i i i l i i i i I i t i i I i i i i I 

CC AAGGCCCTCATTTATGGCGGGGAGATGGC AGCGGCGGT 640 
GGCGGAGGTGAGTGAGCAGCTGGGGAAGAGCCTGCTCAAG 680 
TTCTGCTCTGGAGATCTGGGGCCTGAGAGCGTCCTGCCTG 720 
ACACGCAGCTTCTGGACCCCATGCTTGCTGAGGCGCCCAC 760 
CACACCCCTGGCACAGGCCCCAGGCAAGGGCATGGATGAT 800 

810 820 830 840 

.... i .... l ... . i ♦ ... t .... i ... . t . « « . 1 .... 1 

CGGCTATTTTACATCTATACTTCTGGGACCACCGGACTTC 840 
CTAAGGCGGCCATTGTGGTGCACAGCAGGTACTACCGCAT 880 
CGCAGCCTTCGGCCACCATTCCTACAGCATGCGGGCCAAC 920 
GATGTGCTCTATGACTGCCTACCTCTCTACCACTCAGCAG 960 
GGAAC ATC ATGGGC GTGGG AC AGTGT ATC ATCT ACGGGTT 1000 

1010 1020 1030 1040 

■ i ■ i 1 i ■ i » I i > • i 1 ■ ' ' > I ' i 1 T 1 ■ ■ ' t ! i t t i t i » i i ! 

AACGGTGGTACTGCGCAAGAAGTTCTCCGCCAGCCGCTTC 1040 
TGGGACGACTGTGTCAAATATAATTGCACGGTAGTGCAGT 1080 
ACATCGGTGAAA7ATGCCGCTACCTGCTAAGGCAGCCGGT 1 120 
TCGCGATGTAGAGCGGCGGC ACCGCGTGCGCC TGGCCGTG 1 160 
GGTAACGGACTGCGGCCAGCCATCTGGGAGGAGTTCACGC 1200 

fa. 56 A 



BNSDOCID: <WO 9936537 A2_l_> 
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rnFATPl full lencth.DNA 



1210 1220 1230 1210 

■ ■ • » 1 i ■ I • I » I l 1 1 . 1 I I 1 » ! I I I I I ■ I 1 

AGGGTTTCGGTGTGCGACAGATTGGCGAGTTCTACGGCGC 1240 
CACCGAATGCAACTGCAGCATTGCCAACATGGACGGCAAG 1280 
GTCGGCTCCTGCGGCTTCAACAGCCGTATCCTCACGCATG 1320 
TGTACCCCATCCGTCTGGTCAAGGTCAACGAGGACACGAT 1360 
GGAGCCACTGAGGGACTCCCAAGGCCTCTGCATCCCGTGC 1400 

1410 1420 1430 1440 

■ ■ ■ * I 1 » t t ! t t T t > . « t t 1 1 i L t \ i 1 1 t I l.T.I t_t— i— 1— i 

CAGCCCGGGGAACC TGGGC T TC TCGTGGGCCAGATCAACC 1440 
AGCAAGACCCTCTGCGGCGCTTCGATGGCTATGTTAGTGA 1480 
CAGCGCCACCAACAAGAAGATTGCCCACAGCGTGTTCCGA 1520 
AAGGGGGACAGCGCCTACCTTTCAGGTGACGTGCTAGTGA 1560 
TGGACGAGCTGGGGTACATGTACTTCCGTGACCGCAGCGG 1600 

1610 1620 1630 1640 

.1 ' ' l j I t i t I i i i » \ ? i i i I » i I r I i I t i 1 i i t i 1 i ■ » > ! 

GGATACCTTCCGATGGCGCGGCGAGAACGTATCCACCACG 1640 

GAGGTGGAAGCCGTGCTGAGCCGCCTGTTGGGCCAGACGG 1680 

ACGTGGCTGTGTATGGAGTGGCTGTGCCAGGAGTGGAGGG 1720 

GAAAAGCGGCATGGCGGCCATTGCAGACCCCCACAACCAG 1760 

CTGGACCC T AAC TC AATGT ACC AGGAAT TGC AGAAGGTTC 1800 

1810 1820 1830 1840 

f'T'*''' , ^*'''l ttttt iititiittlii'tl itiil 

TTGCATCCTA7GCCCAGCCCATCTTCCTGCGTCTTCTGCC 1840 
CCAAGTGGATACAACAGGCACCTTCAAGATCCAGAAGACC 1880 
CGACTACAGCGTGAAGGCTTTGACCCCCGCCAGACCTCAG 1920 
ACCGGCTCTTCTTTCTAGACCTGAAACAGGGACGCTACCT 1960 
ACCCCTGGATGAGAGAGTCCATGCCCGCATCTGCGCAGGC 2000 

2010 2020 2030 2040 

. ■ ■ . i i ■ i . t i i ■ , i i ■ i i 1 i i i » i > i t » 1 i i i i i i t i i I 

GACTTCTCACTCTGAGCCTGGTGAGTGGGATGGCCCTGGA 2040 
CTTGTGAGACCAGGGAGCCGGACACCCCTGTTCAGGTGTT 2080 
TCTCCTGCCTGGCCACGTGGCCAGCAGCACCTGTGGGTGC 2120 
AGGAAAC TGGAACCTGAGTGGCCGGGTGTCCCTTTCCTAC 2160 
AACCCACCATGCACACATCTAGCCTCTGCCTTGGTCTTTT 2200 

2210 2220 2230 2240 

LJ 1 > » i I i t i t I t t t i I i i t t I i i i t I 

TCTCCATCTCTTTCCTCCGTGCCCAGCAGGAGCCCCACAG 2240 
ACACATTGGCTGCTGTGTCCTGCAGTGGGACCGGTGTCTA 2280 
GGGGTCCATGCTGCAGGCTGTGACCCGCACTGGTGCCCAC 2320 
CTCCCTTCCCCATTGTGCCTTAGGTTCCTCCACTGTGCGC 2360 
CGGTGAAGCAAGTGGGGACCCACATAGCTGTTGTCCCTGC 2400 

2410 2420 2430 2440 

■ i • < i i i i i i I . i i i 1 i ■ i ■ I i i i i ' » i i » 1 

TGAGGGTTGGTAGCAAATGCACCCTCATGTCAGCTGGGAG 2440 
AC ACATGC AGTCTCCC AC TGACCCCC AATC AAC TGAAGAT 2480 
ACTGTTTTGTATTATTGTTTTGAGATAGGGTCTCACTGTG 2520 
GAGGCCAAGCTGGCCTCAGGCTCACCACTCTACTGCCTCC 2560 
GGGCACCAGCCTGCAGTTTGATGACATGTATGCACTATTG 2600 



BNSDOCID: <WO ! 



9935S37A2_L> 



WO 99/36537 
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62/117 

mFATPl full length.DNA 

2610 2620 2630 2640 

, . . . ' t ♦ . . 1 ■ . > t > ■ » ■ i I t . I 1 I 1 t I I I ' • I f ' 1 t 1 1 1 

TTCTAAGGGTCTTCTGAGTCCCTGCTTTCCCCTCATGTCC 2640 
TAAAACCTTCCAGAACTGACTCTGATCACTTGGATGTAGC 2680 
TAGTGTTGGCCCTGCCCACGTGTGTCAATTCAGGGGTCCC 2720 
CAGGCATCATCTCTGGAGGCCC TAACCTTGGCAAAGCTTG 2760 
GATGTCCTCACATCACAGCAGGAGACCCAGGAAGGTTGCT 2800 

2810 2820 2830 2840 

I . , , . I * . . . I , • i i 1 i t i i I lit t I \ \ i ; 3 

GTGGTGTCTCTTGGGCACCCCTGGCGGCAGCCGTGGACAT 2840 
GCTTCCCTGCTGTGATAGCCCAAACTGTTGCCTATGACAT 2880 
TTGAGGTCTACCCTTCTGGCTGCCATGGTCCCCATTGAGA 2920 
TCTTTGGTGACTCACCTCAGCCACCAAGCCAGGCCTCTGC 2960 
CTTCCTTCAGCTCTAAGGGCATGAAGGGTGTGGACAGAGC 3000 

3010 3020 3030 3040 

.... i .... i .... i . ... i .... i i l - i • i ; ! 

AGCCACAGGCTGCCCACAGTCACCCACATGCAAGTGTTAT 3040 
TTCCTTGTTTGTTTT AAAAAAAT AAACATGCTGAGCCT TG 3080 
AAAAA AAAAAAAAAA AAA 3096 



BNSDOCID: <WO 9936537A2J_> 



WO 99/36537 



PCT/US99/00182 



63/117 



mFATPI full lenght.protein 



10 

i ' ■ . 



20 




MRTPGAGT ASVASL GLLWLL GLPWTWSAAAAFGVYVGSGG 4G 
WRFLRiVCKTARROLFGLSVLI R VRLELRRHRRAGOT I PR 80 
IFOAVAQRGPERLALVDASSGICWTFAOIDTYSNAVANLF 120 
LQLGFAPGOWAVFLEGRPEFVGLWLGLAKAGVVAALLNV 160 
NLRREPLAFCLGTSAAKAL I YGGEMAAA VAE VSEOIGKSL 200 
210 220 230 240 



* * 1 1 I i t t i ! iii »t i » t i I t t t t i i i i < i t i i i t t i i i l 



LKFCSGDLGPESVLPOTQLLDPMLAEAPTTPLAOAPGKGM 240 
DORLFY I YTSGTTGLPKAA I VVHSR YYR I AAFGKHSYSMR 280 
ANDVLYDCLPLYHSAGNIMGVGOCI I YGLT VVLRKKFSAS 320 
RFWDDCVKYNCTVVQYIGE I CRYLLROP VRD VERRHRVRL 360 
AVGNGLRPAIWEEFTOGFGVRQIGEFYGATECNCSI ANMD 400 

410 420 430 440 

. . . . i i ■ . « 1 ... t .... i ... . I , , , . i .. .. i 

GKVGSCGFNSRILTHVYPI RLVKVNEOTMEPLRDSOGLC I 440 
PCQPGEPGLL VGQ I NGQDPLRRFDGYVSDSATNKK I AHSV 480 
FRKGDSAYLSGDVL VMDELGYMYFRDRSGDTFRWRGENVS 520 
TTE VEAVLSRLLGOTDVAV YGVAVPGVEGKSGMAA I ADPH 560 
NOLDPNSMYQELQKVLASYAOP IFLRLLPQVDTTGTFKIQ 600 



KTRLOREGFDPRQTSORLFFLDLKOGR YLPLDER VHAR I C 640 
AGDFSL. 647 





%. 57 



BNSDOCID: <WO_9936537A2_l_> 



PCT/US99/00182 

WO 99/36537 



64/117 

mVI ACS(FATP2Uull lenoth.DNA 



10 20 30 40 



, , , , ■ I i ■ ■ • 1 I .... I ■■■■ I ' 

GACAC AGTACTGCCGATGTTGGAC AGAGGATCGCTT AAC A 40 
GAACGAAATCTC AAAACAAATTAACAGGACCCGGTTGCTT 80 
GATTTCCCAAATC AGAAAAGGCTCGAAATGTCTAGAGGGG 20 
CTGACTGATGCAGCGGTGACCCGGACTGGAGACAGTTGGA 160 
CGCGATCATCTCTGGTGCTTTTGTTCAACCTTGAAACCTT 200 

210 220 230 210 

I | | , , i ■ ■ ■ ■ ' i . i ■ 1 ■ ■ ■ I i i i i I ■ ■ i i I 



CGCCACAGGAGACTTGCCTGAGCAGAGAAGCAAACGTGGA 240 
GAAAC AAAGAGAGATCT AGCGAAAAGCCTCTGGGACC AAG 280 
GAGGGGAGGTGGGAC TCTGGGTTGGCGGTGGC ACCTGCTG 320 
CCGGCTATTAATAATAGGGTCGCGATGCGTTTATAAGGTG 360 
TTTGATT AAAC AAAGAC TCTATGAGAGAAGAATAACTAGC 400 
mO 420 430 440 

... i ■ I , , , , I i ■ ■ i I . i i ■ M ' ■ ' I 

AACAGCCCCACGTCTGAGTCGTCGCCTCCGACCTTTTTCA 440 
ACGTGGGTTCTTT GGGCCGAGCGTCGTTTGCCGAGAACT A 480 
GATCTCACCTGACCCC AGACGCTGAAAACAAGCGCTGTGG 520 
C ATCCTGGGCC ACCC AAGC TGAC AAGGGCGCGCCCCCTGA 560 
GCACACGAGGTGCCCC ACGAGGC-GGAGGGACCCACAGCCG 600 
con 630 640 



, ... ■ .... I ■■■■ i .... I ... ' I . i . < i ' " ' i ' ' ' ■ ' 

TCCCGCCCGCACCGCGGTGTCCGCTGCGGGCACCTGCAGC 640 
CGAGCCGCCACCCGCAGTCGCAGCGCGTCCGGCGGCCGAA 680 
CCCGGTCGTCAGCTCGTCAGCACCTGCTCTGCTTCTCICC 720 
CGCCCGCCGCCGCGCTGCACGCCTCGAGCGCTCCCTCGGC 760 
CCCGGCGGGGACCGGGGACCCCGCAGCCACCGCCATGCTG 800 
non c pan 



810 S20 630 8TO 

, 1 ■ , , ■ 1 ■ . t i I , . i » 1 ■ i ■ ■ I i i ' ■ ' ' ■ ■ ■ 1 



,i , , , , \ . . . ■ i i < i i 1 • ■ 1 ' 1 1 ' ' 1 * 

rrTt-TGCTCTACACCGGCCTGGCGGGGCTGCTGCTGCTGC 840 
CTCTGCTGCTCACCTGCTGCTGCCCCT ACCTCCTCCAGGA 880 
CGTGCGGTTCTTCCTGC AACTGGCCAACATGGCCCGGCAG 920 
GTGCGCAGCTACCGGCAGCGGCGACCCGTGCGCACCATCC 960 
TGCATGTCTTC TT GGAGC AAGCGCGC AAG ACCCCGC AC AA 1000 

1010 1020 1030 1040 

! t | , , \ t | , , \ , , | . I i « ■ I 1 1 1 I ' I ' 1 1 1 1 ' » 1 1 1 — 

rrcCTTCCTGCTGTTTCGCGACGAGACGCTTACCT ACGCC 1040 

CAGGT AGACCGGCGC AGC AACC AAGT AGCGCGAGCGC TGC 1080 

ATGATCACCTGGGCCTGCGGCAGGGGGATTGCGTGGCCCT 20 

CTTCATGGGCAATGAGCCGGCCTACGTGTGGCTCTGGCTG 160 

GGACTGCTCAAACTGGGC TGTCCC ATGGCGTGCCTCAACT 1200 



BNSDOCID: <WO 9936537A2J_> 
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mVLACS(FATP2)full lenoth.DNA 



1210 1220 1230 1240 

l ' I I 1 I t t I 1 1 t 1 1 ! till I i_ A _L 1 I I I t I I f t . . ( 1 „ 1 LI ! 

AC AAC ATCCGTGCC AAGTCTC TGCTAC AC TGC TTTC AGTG 1240 
CTGCGGGGCGAAGGTGCTGC TGGCC TCCCC AGAGCTAC AC 1280 
GAAGC TGTCGAGGAGGTTC TTCC AACCC TGAAAAAGGAGG 1320 
GCGTGTCCGTCT TC TACGT AAGCAGAAC T TC TAACACT AA 1360 
TGGCGTGGACACAGTACTGGACAAAGTAGACGGGGTGTCG 1400 

1410 1420 1430 1440 
. . . ■ i ■ . . lJ u . . i ■ ■ . ■ i . » , . i , , * . i .... t ... . > 

GCGGACCCC ATCCCGGAGTC GTGGAGGTC TGAAGTCACGT 1440 

TCACCACACCCGCAGTCTACATATATAC T TCGGGCACC AC 1480 

AGGTCTTCCAAAGGCTGCAACCATTAATCACCATCGCCTC 1520 

TGGT ATGGGACC AGCC TTGCCC TGAGGTCCGGAATT AAGG 1560 

CTCATGACGTCATCTACACCACCATGCCCCTGTACCACAG 1600 

1610 1620 1630 1640 

t ' * * * ' 1 ' ♦ 1 ' 1 ' ■ ! ' ' » ' J ' ■ I I ■ ' » i I LJ T ! ! ' ' ' i 1 

CGCGGCGCTCATGATTGGCCTCCACGGATGCATTGTGGTT 1640 

GGGGCTACATTTGCTTTGCGGAGCAAATTTTCAGCCAGCC 1680 

AGTTTTGGGACGAC7GCAGGAAATACAACGCCACTGTCAT 1720 

TCAGTACATCGGTGAACTGCTTCGGTACCTCTC-CAACACG 1760 

CCCCAGAAACCAAATGACCGGGACCACAAAGTGAAAATAG 1800 

1810 1820 1830 1840 

' t t I J 1 1-1 1 _i .1 . 1_1 I J i .1 » 1 ! lll.lt 1 1 I 1 1 _ 1 1 ■ t 1 1 1 1 8 ? 

CACTAGGAAATGGCTTACGAGGAGATGTGTGGAGAGAGTT 1840 
CATCAAGAGATTTGGGGACATTCACATTTATGAGTTCTAC 1880 
GCTTCCACTGAAGGCAACATTGGATTTATGAACTATCCAA 1920 
GAAAAATCGGAGCTGT TGG AAGAGAAAAT TACCT AC AAAA 1960 
AAAAGTTGTAAGGCACGAGCTGATCAAGTATGACGTGGAG 2000 
2010 2020 2030 2040 

j i i . I . i ■ i 1 i . t . I ; . i ■ I . i t i ! . » i . 1 t , i , I , ■ t . 1 

AAGGATGAGCCTGTCCGTGATGCAAATGGATATTGCATCA 2040 
AAGTCCCCAAAGGAGAGGTTGGAC TC TTGATTTGCAAAAT 2080 
CACAGAGCTCACACCATTTTTTGGCTATGCTGGAGGAAAG 2120 
ACCCAGACAGAGAAGAAAAAGCTCAGAGATGTTTTTAAGA 2 1 60 
AAGGAGACGTCTACTTCAACAGTGGCGATCTCCTGATGAT 2200 

2210 2220 2230 2240 

. f « » t I i t i 1 I t i i ? j > t i i ! ; ? | i l ; • t \ ! i t t i < i |_t ; J 

CGACCGTGAAAATTTCATCTATTTTCACGACAGAGTTGGA 2240 
GAC ACC T TCCGGTGGAAAGGAGAG AATGT AGCTACC ACGG 2280 
AAGTCGCTGACATTGTGGGACTGGTAGATTTTGTTGAAGA 2320 
AGTGAATGTTT ACGGT GTGCCCGTGCC AGGTC ATGAAGGT 2360 
CGCATCGGGATGGCCTCGATCAAGATGAAAGAAAACTACG 2400 
2410 2420 2430 2440 

i i i « I i « » « ! ■ i i i I ■ « i i ! — •■ i ; * 1 ' i 1 i I i ' ' * I i t i i I 

AGTTCAATGGAAAGAAACTCTTTCAGCACATCTCGGAGTA 2440 
CCTGCCCAGTTACTCGAGGCCTCGGTTCCTGAGAATACAA 2480 
GATACCATTGAGATCACCGGGACTTTTAAACACCGCAAAG 252C 
TGACCCTGATGGAAGAGGGCTTTAACCCCTCAGTCATCAA 2560 
AGATACC TTGT AT TTC ATGGATGAC AC AGAAAAAACATAC 2600 



BNSDOClD: <WO_ 
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i VI ACS(FATP2)full lenath.DNA 



2610 2620 2630 2640 

, | i ■ i ■ ■ • ■ ' i i i i ' i i i i I ' ■ ■ ' ' ■ ' ' 1 1 1 1 ' ' 1 ' 1 ' 1 ! 

GTGCCCATGACTGAGGACATTTATAATGCCATAATTGATA 2640 
AGACTCTGAAGCTCTGAATGTTGCCTGGCTCCTAACACTT 2680 
CCAGAAAGAAACACAATAGGCCTAGCATAGCCCCTTCACA 2720 
TGTGTAATCCAACTTTAACTTGATTAAAGGTTATAGGTGT 2760 
GATTTT7CCT AGGAAATTATTCATTT AAAGGACAATTGTT 2800 

2810 2820 2830 2840 

i , . . i . . . ■ ' ■ • • i I i i ' ■ ' ' i ■ i I i ■ ' ' I ' ' ' ■ 1 ' 1 ' 1 ' 

TGTTTGTTTGTTTGTTTTTTATTAATTACACCAGAACGTT 2840 
TGCAAGTAAAAAGATTTAAAGTCACTTATTTTTCAATGTG 2880 
CACCTGCCATTTGTCCTTC-CAAACTTAGCTTC77GGAGAG 2920 
AGGGCCTTATTTTTT7AAAGACATAATAAACTATGTAAAC 2960 

AC7 2963 

Re,. 52C 
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rnVLACS(FATP2)full length.prot 




MLPVLYTGLAGLLLLPLLLTCCCPYLLQDVRFFLOLANMA 40 
RQVRSYRORRPVRT I L H VFLEQARK TPHKPFLLFRDE TL T 80 
YAOVDRKSNOVARALHDHLGLRQGOCVALFMGNEPAYVWL 120 
WLGLLKLGCPMACLNYN I RAKSLLHCFOCCGAKVLLASPE 160 
LHEAVEEVLPTLKKEGVSVFYVSRTSNTNGVDTVLDKVOG 200 

210 220 230 240 
» i i i I i » » « I t t « i t i i . . ' . . . . i . i . . t . . , , i .... | 

VSAOP I PESWRSE VTF T TPAVY I YTSGT TGLPK AAT I NHH 240 
RLWYGTSLALRSGIKAHDVIYTTMPLYHSAALMIGLHGCI 280 
VVGATFALRSKFSASGFWODCRKYNATVIQYIGELLRYLC 320 
NT PQKPNDRDHK VK I AL GNGL RGO VWREF IKRFGDIHIYE 360 
FYASTEGNIGFMNYPRK I GA VGRENYL OKK VVRHEL IK YD 400 



VEKDEPVRDANGYCIKVPKGEVGIL I CK I TEL TPFFG YAG 440 
GKTQTEKKKLRDVFKKGDVYFNSGDLLMIDRENFI YFHOR 480 
VGDTFRWKGENVATTEVADI VGLVOFVEEVNVYGVPVPGH 520 
EGRIGMASIKMKENYEFNGKKLFGHI SE YLPS YSRPRFLR 560 
I QDT I E I TGTFKHRK VTLMEEGFNPSV IKDTLYFflDDTEK 600 
610 620 630 640 




440 
» » » 




TYVPMTED I YNA I JDKTLKL. 621 
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1° 20 3 P , - . . s 

^t^^CTCTTCTATATCTACACGTCGGGCACCACGGGGC 40 
t &rr fAAAGCTGCC AT TGTGGTGC AG ^ 



210 220 230 240 



TTrirrrATGACTGTATCAAGTACAACTGCACAATTGTAC 280 
IrTAr ATTrGTGAGCTTTGCCGCT ACCTCCTGAACCAGCC 320 
arrrCGTCAGGCTGAGTCTCGGCAC AAGGTGCGCATGGCA 360 
CTGGGCAACGGTCTtCGGC AGTCCATCTGGACCGACTTCT .00 

4,0 420 430 440 

I , , , . > , , ■ | 1 1 I ' I 1 I ' 1 ' ' ' 1 ' 1 ' ' ' ' l J 

ir/G^^ss^^s^Aj 

C ATGGAAC TGATCCGGGG ACCCGATGGCGTCTGC ATTCCC 600 
610 620 630 640 



TTTC AACC AGGCCAGCC AGGCC AGCTGGTGGGTCGCATCA 640 
o->n P30 810 



810 320 e ?°,.,, ,,,,, __ 

rrrCCGAGC AGGAATGGCTGCTGTGGC AAGCCCCACT AGC 960 
AACTGTGACC TGGAGAGCT TTGC ACAGACCTTGAAAAAGG 1000 
moo 1030 1040 



1010 1020 1030 | < _ , 

ACAGAGTTGCGGAAGG AGGGCTTTGACCCGTCTGTTGTGA 20 
Asr arrr ACTC TTCT ATT TGGATGCCCGGACAGGCTGCTA 11 60 
TGT TGCACTGGACCAAGAGGCC T AT ACCCGC ATCC AGGC A ,200 

fry 60 A 
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mFATP4 partial.DNA 

1210 1220 1230 1240 

■ r • • ' s = i ; 1 ... i .,.»«. i i . I t i i ' 

GGCGAGGAGAAGC TGTGAT T TCCCCCACATCCCTCTGAGG 1240 
GCCAGAGGATGC TGGAT TC AG AGCCCC AGC TTCC AC TCC A 1280 
GAAGGGGTC TGGGC AAGGCC AGACC AAAGC T AGC AGGGCC 1320 
CGCACCTTCACCCTAGGTGCTGATCCCCCT 1350 

60S 
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mFATP4partial.DNA 



1 0 20^ ^^30 ™ 



?woo cTkync ivoy GELCRYLLNQPPREAESRHKVRMA ,20 
f rMrf^ROS 1 WTDFSSRFH IPKVAEFYGATECNCSLGNFDS 160 
OVGACGFNSFM LSF V YP 1RLVRVNEDTMEL 1RGPDGVC IP 200 



210 



220 230 240 



l , ,.. i i ■ • 1 1 ' ' ■ 1 1 1 ' ^-J-^ 



COPGQPGQLVGR 1 I09?!'t!'.?f.BSIhTonTcoul/irMSQT Ho 



NCDLESF AQTLKKELPL Y ARM ^60 
TELRKEGFDPSVVKOPLFYLDARTGC YV ALDOEAYTR I OA 400 



t,,0 420 430 440 

, , , t , • ■ ■ I ■ i l i i ■ ' ' ' ' ' ' 1 1 ' ' ' 1 " ' ' 1 " " 



GEEKL. 406 

fa- <W 
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mmFATPl full length. DNA 



10 20 30 40 

i » i I I ■ ^ . ■ j » i . • ! ' > I f I 1 1 t t L_t l_L_t_J_t 1 » I < ; t . . j 

A TGCGGGC TCC TGGAGC AGGAAC AGCC TC TG7GGCCTCAC 40 
TGGCGCTGCTTTGGTTTCTGGGACTTCCGTGGACCTGGAG 80 
CGCGGCGGCGGCGTTCTGTGTGTACGTGGGTGGCGGCGGC 120 
TGGCGCTTTCTGCGTATCGTCTGCAAGACGGCGAGGCGAG 160 
ACCTCTTTGGCCTCTCTGTTCTGATTCGTGTTCGGCTAGA 200 

210 220 230 240 

, . ■ i 1 I i_J i ! • . 1 » L-» t ■ l I i r i I i I . > . I i i t i U t ■ ■ S 

GCTGCGACGACACCGGCGAGCAGGAGACACGATCCCGTGC 240 
ATCTTCCAGGCTGTGGCCCGGCGACAACCAGAGCGCCTGG 28C 
CACTGGTGGACGCCAGTAGTGGTATATGCTGGACCT7CGC 320 
ACAGCTGGACACCTACTCCAATGCTGTAGCCAACCTGTTC 360 
CGCCAGCTGGGCTTTGCACCAGGCGATGTGGTGGCTGTGT 400 

410 420 430 440 
i , , i t i i t i 1 t t i > | » i i » I i » t < i i i i ( I t ■ t . i i i t t l 

TCCTGGAGGGCCGGCCGGAGTTCGTGGGACTGTGGCTGGG 440 
CCTGGCCAAGGCCGGTGTGGTGGCTGCTCTTCTCAATGTC 480 
AACCTGAGGCGGGAGCCCCTGGCCTTCTGCCTGGGCACAT 520 
CAGCTGCCAAGGCCCTCATTTATGGCGGGGAGATGGCAGC 560 
GGCGGTGGCGGAGGTGAGCGAGCAGCTGGGGAAGAGCCTC 600 

610 620 630 640 

. . i ■ i i i . ■ i ■ ■ » i t ■ ■ t i t i * i i i i i i i 1 i i i i t i i t i 1 

CTCAAGTTCTGCTCTGGAGATCTGGGGCCTGAGAGCATCC 640 
TGCCTGACACGCAGCTCCTGGACCCCATGCTTGCTGAGGC 680 
GCCCACCACACCCCTGGCACAAGCCCCAGGCAAGGGCATG 720 
GATGATCGGCTGTTTTACATCTATACTTCTGGGACCACCG 760 
GGCTTCCTAAGGCTGCCATTGTGGTGCACAGCAGGTACTA 800 

810 820 830 840 

i i . ■ I » ■ i i ' i i i ■ I i i » i i i i » » 1 i i i i i « i ■ » I 

CCGCATTGCTGCCTTTGGCCACCATTCCTACAGCATGCGT 840 
GCCGCCGATGTGCTCTATGACTGCCTGCCACTCTACCACT 880 
CTGCAGGGAACATCATGGGTGTGGGGCAGTGCGTCATCTA 920 
CGGGTTGACGGTGGTACTGCGCAAGAAGTTCTCCGCCAGC 960 
CGCTTCTGGGATGACTGTGTCAAGTACAATTGCACGGTAG 1000 

1010 1020 1030 1040 

. . . . i .,,,»,.., »... t i .... i ... , 1 , , , . i . . < i I 

TGGATGACAT AGGTGAAA TC TGCCGC T ACC TGC TGAGGCA 1040 
GCCGGTTCGCGACG TGGAGC AGCG AC AC CGCGTGCGCCTG 1080 
GCCGTGGGTAATGGGCTGCGGCCAGCCATCTGGGAGGAGT 1 120 
TCACGCAGCGCTTCGGTGTGCCACAGATCGGCGAGTTCTA 1 160 
CGGCGCTACCGAGTGCAACTGCAGCATTGCCAACATGGAC 1200 
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mmFATPI full length.DNA 



1210 1220 1230 1210 
. i . . ■ . i , ■ ■ ■ i I i i i i ' t i i i I 



,, i .... i , . . . i i i i i ■ t i i i ■ 

GGCAAGGTCGGCTCCTGCGGCTTCAACAGCCGTATCCTCA 1240 
CGCATGTGTACCCCATCCGTCTGGTCAAGGTCAATGAGGA 1280 
CACGATGGAGCCACTGCGGGACTCCGAGGGCCTCTGCATC 1320 
CCGTGCC AGCCCGGGGAACCCGGCCTTCTCGTGGGCCAGA 1360 
TCAACCAGCAGGACCCTCTGCGGCGTTTCGATGGTTATGT 1400 

11110 1420 1430 1440 

, , , , ■ I i , , , ■ I , ■ ■ . I ■ ■ ■ ■ I ' ■ " ' ■ " ■ I — 

T AGTGAC AGT GCC ACC AAC AAGAAGATTGCCC ACAGCGTT 1440 
TTCCGAAAGGGCGATAGCGCCTACCTCTCAGGTGACGTGC 1480 
TAGTGATGGACC-AGCTGGGCTACATGTATTTCCGTGACCG 1520 
CAGCGGGGACACCTTCCGCTGGCGCGGGGAGAACGTG7CC 560 
ACC ACGGAGGTGGAAGCCGTGCTGAGCCGCCT ACTGGGCC 1600 

1610 1620 1630 1640 



AGACGGACGTGGCTGTGTATGGGGTGGCTGTGCCAGGAGT 1640 

GGAGGGGAAAGCTGGCATGGCAGCCATCGCAGATCCCCAC 1680 

AGCCAGTTGGACCCT AACTC AATGTACC AGGAATT ACAGA 1720 

lGGT?CTTGCATCCTATGCTCGGCCCATCTTCCTGCGTCT 1760 

TCTGCCCC AGGTGGAT ACCACAGGCACCTTC AAGATCCAG 1800 

1810 1820 1830 1840 

i , . . i . , ■ ■ i , , . I i . i i 1 

AAGACCCGGCTGCAGCGTGAAGGCTTTGACCCCCGTCAGA 1840 
CCTCAGACAGGC TCTTCTTTCTAGACCTGAAGTCCGGCAC 880 
PAGGT ATCT ACCCC TGGATGAGAGAGTCC ATGCCCGC ATT 1920 
?GCG JgGCGACUCTCACTCTGAGCCTGGAGAGTGGGCT 1960 
GGGCCTGGACTCCTGAGACCTGGGAGCCTGAC ACCCCTCT 2000 

2010 2020 2030 2040 

,| i i ■ ■ i i i ■ i I ... t l i i i i ! 



TCGGGTGCTTCTCCTGCCTGGCCACATGGAC AGCAGCACC 2040 
TGTGAGAGTAGGAAAATGGAACCTGAGTGGCTGGGACCCC 2080 
TCTCCTACTTCCCACTATGCATCCATTTTGCClCTGCCTT 2 20 
GATCTTTTTCTCCATCTCTTTTCTCCCTACCCAGCAGGAG 2160 
CCCCACAAACACATGTTGGCTGCTGTGTCCTGCAGTTGGA 2200 

2210 2220 2230 2240 



CCAGTGTCCAGGGGTACAGGCTTCAGGCTGTGACCCACAC 2240 
TGGTACCCACCTCCCTTTCCTATTTTGCCTTAGGTTC A I C 2280 
CACGGTTCCCCTGTGGAGCAAGTGGGGGCCCACATAGCTG 2320 
CTGTCCCTGCTGAGGGTTGGTAGCAATC AC ACCCTCATG i 2360 
CAGCTGGGAGACACGCGC AGTCTCCCACTGACCCCCAATC 2400 

2410 2420 2430 2440 



i i ■ ■ ■ ■ i ■ ■ i i I ■ ' ■ ■ ' ' 1 1 ' 1 ' ' ' ■ 



AACTGAAAAT ATTGTTT TGACTACTTTTTGTTTTTTTGTT 2440 
TTTTTGTTTTTTTTTTTTTTCGAGAC AGAGTTTCTCTGTA 2480 
TAGCCCTGGCTGTCC TGG AACTC AC TTTGTAGACCAGGCT 2520 
GGCCTCGAACTCAAAAATCCTCCTGACTCTGCCTCTGCTT 2560 
CCCAAGTGC TGGGATT AAAGACGTGCGCCACC ACCGCCTG 2600 



BNSDOCID: <W0 9936537A2_L> 



WO 99/36537 



PCT/US99/00182 



73/117 

mmFATPI full length.DNA 

2610 2620 2630 2640 

■ ! f . 1 * ■ » « > ■ « ' t 1 t « ■ « I « » t « I t 1 t ■ I i 1 « f \ ! 1 1 1 J . 

GCTGTTTTGTATTTTTGTTTTGTTTTGACGATAGGGTCTC 2640 
AC TGTGGAGGCCAAGC TGGCCTCAGACTCCCCACCCCATT 2680 
GCCTC TGGGCACC ATTC TATATTCTCAGACTGATGACAAT 2720 
GCACTAGTGTCCCTAGGAGTCTTGAGTCTGCACTTTCCCC 2760 
TCATAGCCTCAAGCTTCCAGAACTGACTCTGATCACTTGG 2800 

2810 2820 283C 2840 

_ T t , r i .... I i . .. i ■ t i i 1 i i i i 1 i i i i I i t i i I i i i i ! 

ATGTGGCTAGTGTTGGCTCTACCCACATGTGTCAATTCAG 2840 
GGGTCCCCAGGCATAGTCTCTGGAAGCCCTCACCCGGAAA 2880 
AAGCTTGGAGAGACCCAGGAAGGTTGTTGTGTTCTCTTGG 2920 
GCACCCCCTGGTGGCAGTCCTGGGCATGCTTCCGCACTGT 2960 
ACTGGTGCATATAGCCCAGACCTATGACATTTGAGGTCTA 3000 

3010 3020 3030 3040 

. , . . 1 . . > t I i * > > > « » ' » 1 '■ * ' i I » i ' ■ ! i > ' I I t i ' 1 ■ 

CCCTTCTGGCTCCTGTGGTCCCCATTGAGATCCTTGGTGA 3040 
CTCACCTCAGTCACCAAGCAGAGCCTCTGCCTGCCTTCAT 3080 
CTTCAAGGTCATGAAGGATGTGGACAGAGCAGCTACAGGC 3120 
TGCCAGCAGTCAACCACATGAGAGTGTTACTTCCTTGTTG 3 160 
GTTTTTAAAAAATAAATGTGCTGAGCC TC G AAAAAAAAAA 3200 
3210 3220 3230 3240 

, . . : 1 i ■ i i 1 i ■ i t I i i ■ i 1 ' i t i I i t » i I 1 i i t I t i » i ! 

AAAA AAAAAAAAAA AAA 3217 



BNSDOCID: <WO_ 9936537 A2_l_> 



WO 99/36537 



PCTAJS99/00182 



7A/117 

mmFATPI lull length.protein 



J>0 30 40 

" ' ' " 'h Vwc MPW TWSAAAAFCVYVGGGG 40 

^FOAVARROPERLALVOASS^ ]|q 

NLRREPLAF CLGTSAAKAL^ VGG^ 

2)0 220 230 2 0 _ 



-^- L - a - LJ -' ' ' " ' ' 1»t ». i nPMl' AEAPTTPLAQAPGKGI1 240 
LKFCSGDLGPESILPOTQLLOPMLAEAPI^ GHHSYSMR 280 

AADVL^OcTpLYHS^ .360 

"° ^^^^ 



PCQPGEPGLLVGQ1NO0DPLRRFOGYV5D&AI ^ 

FRKGDSAYLSGDVL VMDELGYMYFRORSGD [ ADPH 560 

TTEVEAVLSRLLGQTOVAVYGVAVPGVt KIQ 600 
SQLOPNSMYOELQKVLASYARPIFLKLL 



con 630 <->•" 



-^-^- L - L 1 " 1 ' ' ' ' ' " ^l, ' rri ' ni ' ^qPTRY LPLOERVHARl 640 
KTRLOREGFOPRQTSORLFFLDUKSGTRYLrLU 

CAGDFSL 647 

fly 63 



BNSDOCID: <WO 9936537 A2_1_> 



WO 99/36537 



PCTAJS99/00182 



75/117 

mmFATP2 full length. DNA 



10 20 30 40 

T . I . . . • 1 < i » » I ' | * « 1 ■ • - I « * I I ! I 1 . . ' 1 

GGGCGGAGGCCGAGCCCAGTCGCCAGCTCCTGCTCTGCTC 40 

CTCTCCCGCCTGCCGCCGCGCTGCACGCCTCGAGCACTCC 80 

CTCGGCCCCGGCGGGGACCGGGGACCCCGCAGCTACCGCC 120 

ATGCTGCCAGTGCTCTACACCGGCCTGGCGGGGCTGCTGC 160 

TGCTGCCTCTGCTGCTCACCTGCTGCTGCCCCTACCTCCT 200 

210 220 230 240 

_, . , . I , , 1 t I I I I I 1 I I » ! 1 ' 1 I ' 1 ' ' ' ' 1 1 ' » ' ' 

CCAAGATGTGCGGTACTTCCTGCGGC TGGCC AAC ATGGCC 240 
CGGCGGGTGCGCAGCTACCGGCAGCGGCGACCCGTGCGTA 280 
CCATCCTGCGGGCCTTCCTGGAACAAGCGCGCAAGACCCC 320 
AC AC AAGCCC TTCCTGC TGTTCCGAGACGAGACGCTCACC 360 
TACGCCCAGGTGGACCGGCGCAGCAACCAAGTGGCGCGGG. 400 

410 420 430 440 

_. . . t i t » « t t , ♦ , . i ..ill t > > » i > 1 i t 1 i i t t 1 i i » t ^ 

CGCTGCACGATCAACTGGGCC T ACGAC AGGGGGATTGCGT 440 
AGCCCTC TTCATGGGC AATG AGCC GGCCT ACGTGTGG ATC 480 
TGGCTGGGACTGCTCAAACTGGGCTGTCCCATGGCGTGCC 520 
TCAACTACAACATTCGTGCCAAGTCTCTGCTGCACTGCTT 560 
TCAATGCTGCGGGGCGAAGGTGCTGC TGGCC TCCCCA GAT 600 

610 620 630 640 

, . . i i i i i I i i i i i i i i i 1 ' i ' > I » » ' ■ I ■ ' ' * • 

CTACAAGAAGCTGTGGAGGAGGTTCTTCCAACCCTGAAAA 640 
AGGATGCCGTGTCCGTCTTTTACGTAAGCAGAACTTCTAA 680 
CACAAATGGTGTGGACACAATACTGGACAAAGTAGACGGA 720 
GTGTCGGCGGAACCCACCCCGGAGTCGTGGAGGTCTGAAG 760 
TCACTTTTACCACGCCAGCAGTATACATTTATACTTCGGG 800 

810 820 630 840 

. ■ ■ l I I » I ■ I 1 ' 1 I 1 l ' ' U ■ IT 1 \ ■ I 1 I I 1 I » 1 I 1 1 » I i 

AACC AC AGGTCT TCCAAAAAGCGGAACCATCAATCATCAT 840 
CGCCTAAGGTATGGGACAAGCCTTGCTATGTCGAGTGGGA 880 
ATCACGGCCAAGGATGTCATCTATACCAACAATGCCCCTG 920 
TTCCAACAGTGCAACGCTCAAGATCGGCCTTCACGGATGC 960 
ATCCTGGGTTGGGGCTACTTTAACCTTGGCGGGGCAAATT 1000 

1010 1020 1030 1040 

■ . . , 1 . i . . I . ■ • i I a i i i 1 i i ■ i 1 ■ i ' ' 1 » ' 1 ' 1 1 ' » » 1 

CTCAAGCAAGCCAATTTTGGGAACGACTGGCAGGAAATAC 1.040 

AACGTCAACGGTCATTCAGTACATTGGTGAACTGCTTCGG 1080 

TACCTGTGCAACACACCGCAGAAACCAAATGACCGGGACC 1 120 

ACAAAGTGAAAAAAGCCCTGGGAAATGGCTTACGAGGAGA 1 160 

TGTGTGGAGAGAGTTCATC AAGAGAT T TGGGGACATCC AC 1200 



BNSDOCID: <WO 9936537A2 t > 



WO 99/36537 PCT/US99/00182 



76/117 

mmFATP2 full length.DNA 



1210 1220 1230 1240 

■ .i .... i .iii i iii- 1 . i . . 1 1 1 1 1 1 — 



, . , , , . i . . . i .... i i . . 1 1 1 1 ■ 1 1 ■ ' ' ' ■ ' ' ' 1 

rirTATfAGTTCTACGCATCCACTGAAGGCAACATTGGAT 1240 
TTGTCAAC T ATCC AAGGAAAATCGGTGCTGTCGGGAGAGC 1280 
AAACTACCT AC AAAGAAAAGTTGCAAGGT ATGAGCTGATC 320 
AArTATrACGTGGAGAAGGACGAGCCGGTCCGTGACGCAA 1360 
GC ATCAAAGTCCCC AAAGGT GAGGT TGGACT 1400 



ATGGAT ATTGC ATCAAAGTCC^ ™ 
,4,0 1420 1130 1440 

I .... 1 ... 1 1 ' 



, I . . . . I , I I ■ I ■ ■ I ■ I - ■ ■ ■ ■ I ■ u — 

r^rr^TTGC AAAATC AC ACAGCTCACACCATTTATTGGC 1440 
TATrfTCGAGG AAAGACCC AGAC AGAGAAGAAAAAACTCA 1480 
r ATA TTTf T T T AAGAAAGGCGAC ATCTACTTC AAC AGCGG 1520 
*r ArrTTCTGAT GATCGACCGTGAGAACTTCGTCTACTTT 1560 
A?GA GGGnGGAGAiACTTTCCGGTGGAAAGGAGAGA 1600 



1510 1620 1630 1640 

. . i . . . ■ i , ■ • ■ ' ■ i ■ i ' ' » ■ ' 1 ' 1 ' ' 1 1 1 ' ' 1 " 

t^tAGCTACCACAGAAGTCGCTGACATCGTGGGACTGC-T 1640 

«r ATTTirTTGAAGAAGTGAATGTGT ATGGCGTGCCTGTG 1680 

frlcG A GAGGG??GAMTGGGATGGCCTCCCTCAAGA 1720 

TCAAAGAAAACT ACGAGTTCAATGGAAAGAAACTCTTTCA 760 

ACACATCGCGGAGT ACCTGCCC AGTTACGCGAGGCCTCGG 1800 

, 8 ,0 1820 1830 1840 

, i . . . . i , , , ■ i . . ■ i I • ■ ■ ■ 1 ■ ' ■ 1 1 1 1 ' ,J 

TTrrTrAGGATACAAGATACCATTGAGATCACTGGGACTT 1840 
tt a a Ir Aff GC AAAGTGACCCTGATGGAAGAGGGCTTCAA 1880 
TCCCAC AGTC ATCAAAGAT ACC TTGTATTTCATGGATGAT 1920 
TC ^^AAArATT-rrTGCCCATGACTGAGAACATTTATA 1960 
?A rAnGirAAlAC C TOGAAGCTCTGAATATTCCC 2000 
2010 2020 2030 2040 



TrrTrrTTTirrTC^TGACATTTCCAGAAAGAAACTCGAT 2040 

^^'^^"I^^I^ImlS^ 2200 

■ J ^T^--rAATrTrrACCTGCCATTTGTCCTTGCAAACT 2240 
llr T cI'tcGAGAGaScCTTMTTTTTTAAAGACATA 2280 
AT AAACT AT AT T AAC AC T A A A A AAAAAA AA A A AAAAAAAA 2320 

fiAAAAAAAAAAAAAAAAA 2338 



BNSDOCID: <WO 9936537A2_I_> 



WO 99/36537 



PCTAJS99/00182 



77/117 

mmFATP2 full length.protein 



10 20 30 40 

■ I > ' 1 1 I t 1 1 ♦ ' 1 t j 1 » I f I I t I 1 f 1 T I t I I I I I 1 1 I 1 I ! 

MLPVLYTGLAGLLLL PLLLTCCCPYLLODVRYFLRLANMA 40 
RRVRSYRORRPVRT I LRAFL EOARK T PHKPFLLFRDE TL T 80 
YAQVDRRSNQ V AR ALHDQLGLRQGDC VALFKGNEPAY VW I 120 
WLGLLKLGCPMACLNYNIRAKSLLHCFQCC6AKVLLASP0 160 
LQEAVEEVLPTLKKDAVSVF YV5RTSNTNGV0T I LOK VDG 200 

210 220 230 240 

. . ■ . i . . ■ . i .... i . .■■ i i i i i I ttii I i i i i i i ■ i i j 

VSAEPTPESWRSEVTFT TPAVY IYTSGTTGLPKSGTI NHH 240 
RLRYGTSLAMSSGNHGOGCHLYQOCPCSNSATLK IGLHGC 260 
ILGWGYFNLGGANSOASGr "V/ERLAGNTTSTV IOY 1 GELLR 320 
YLCNTPQKPNDROHKVKKALGNGLRGOVWREF IKRFGOiH 360 
VYEFYASTEGN I GFV NY PRK I GAVGR AN YLQRKVARYEL 1 400 

410 420 430 440 

......... I i . i » « < » I ■ ■ t It t 1 I I I t 1 1 lit! ! 

KYDVEKDEPVRDANGYC I K VPKGEVGLLVCK I TOLTPF i G 440 
YAGGKTQTEKKKLRDVFKKGDI YFNSGOLLM I DRENF VYF 480 
HDRVGDTFRWKGENVATTEVADI VGLVDFVEEVNVYGVPV 520 
PGHEGRIGMASLK i K ENYEFNGKKLFOH I AE YIPS YARPR 560 
FLR I GOT I E I TGTFKKRK VTLMEEGFNPTV I KOTLYFMDD 600 

610 620 630 640 
.... < . . i . ! .... i « ... \ i ... i ... . I i » . i i . i . » ! 

AEKTFVPMTENI YNAI IDKTIKI. 624 



BNSDOCID: <WO 9936537A2_L> 



WO 99/36537 



PCT/US99/00182 



78/117 

mmPATP3 oartial.DNA _ 



20 30 40 



GCTGGACCGGGGGCCGCCGAGGCTCGGGC AGGGGC AGC AC 200 
o->^ o^n ?<40 



210 220 ,,,,, , , 2 ?° 2 ?° 

TrArrtArrCGCACGCGTGGCGCCTCCGGCTGGAGATGCG 240 
"i^^5S.5.iJScCCCCCCCCCTCTGGCACCCGGGG 280 



GCCT7TGTGCCCACCGCTTTACGCCGAGGACCCCTGCTGC 400 

410 420 430 440 

, . . . . i . , , , | i - ■ ■ I ■ ■ ■ ■ ' ■ ' ' ' 1 ' ' 

IrTGCCTCCGCAGCTGCGGTGCGAGTGCGCTCGTGCTGGC 440 
r Ar »r A^TTr r TGGAGTCCCTGGAGCCGGACCTGCCGGCC 480 



AfTrCCTCCGCAGCTGCGGTGCGAGTGCGCTCGTGCTGGC 440 
r &r ataGTTCCTGGAGTCCCTGGAGCCGGACCTGCCGGCC 480 
TTGAGAGCCATGGGGCTCCACCTATGGGCGACGGGCCCTG 520 
AAAC7 AATGT AGCTGGAATC AGC AATTTGCT ATCGGAAGC 560 
AGC AGACCAAGTGGATGAGCCAGTGCCGGGGT ACCTCTCT 600 

c-an 640 



610 620 630 640 

, , . , , i , , i i i - ■ ■ ■ i ■ i i ■ I ' i i ' ' ' ' ' ' 1 1 1 1 ' 1 

rrrrcCCAGAACATAATGGACACCTGCCTGTACATCTTCA 640 
CC7CTGGC ACT ACTGGCCTGCCC AAGGCTGCTCGAATCAG 680 
TCATCTGAAGGTTC T ACAGTGCC AGGGATTCT ACC ATCTG 720 
TG?GGAGTCCACCAGGAGGACGTGATCTACCTCGCACTCC 760 
CACTGTACCACATGTCTGGCTCCCT7CTGGGCAT.GTGGG 800 
~ o^n pan 



8,0 820 830 840 

I , , ■ ■ ' I 1 1 ' 1 1 



. , , , | , , , , I . , , ■ | | ■ ■ ■ ' I 1 ■ ' 1 1 1 ' 1 1 ' ' ' ' ' 

r*Tf CTTGGGC ATTGGGGCCACCGTGGTGCTGAAACCC AAG 840 
TTC TC AGC7 AGCC AGT TC TGGGACG AT T GC C AG AA AC AC A 880 
rcGTGACAGTGTTCCAGTACATTGGGGAGTTGTGCCGATA 920 
CCTCGTC AACC AGCCC CCGAGCAAGGC AGAGTT TGACC AT 960 
AAGGTGCGCTTGGC AGTGGGCAGTGGGTTGCGCCC AGACA 1000 

10 10 1020 1030 1040 

I . . . . i . i i t ' ■ ■ ■ ■ 1 ' ' ' 1 1 ' 1 1 ' L 



/rTrrrArrGTTTCCTGCGGCGATTTGGACCTCTGCAGAT 1040 
AC GGAg'a GTATGGCATGACAGAGGGCAACGTAGCTACG 1080 
TTCAATTACAC AGGACGGC AGGGTGC AGTGGGGCGAGCTT 
CCTGGCTTT AC AAGCACATCTTCCCC TTCTCCTTGAT I CG 
AT ACGATGTCATGAC AGGGGAGCCTATTCGGAATGCCC AG 1 



,20 
160 
1200 



fiy 66 A 



BNSDOCID: <WO 9936537A2_L> 



WO 99/36537 
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79/117 

mmFATPS partiaLDNA 

1210 1220 1230 1240 

■ . . . I * . » « < t ■ i . I . i . « I » * « i 1 i « i t 1 ■ i t ■ ! i i ■ • * 

GGGC AC TGC ATGACC AC ATC TCC AGGTGAGCCAGGCC T AC 1240 
TGGTGGCCCCAGTGAGCCAGCAGTCCCCCTTCCTGGGCTA 1280 
TGCTGGGGCTCCGGAGCTGGCCAAGGACAAGCTGCTGAAG 1320 
GATGTCTTCTGGTCTGGGGACGTTT7CTTCAATACTGGGG 1360 
ACCTCTTGGTCTGTGATGAGCAAGGCTTTCTTCACTTCCA 1400 

lqiO 1420 1430 1440 

, i i * i i ■ I i i » « I i » » « ' i « i ■ i 

CGATCGTACTGGAGACACCATCAGGTGGAAGGGAGAGAAT 1440 
GTGGCCAC AAC TGAAGTGGC TGAGGTC TTGGAGACCC TGG 1480 
ACTTCCTTCAGGAGGTGAACATCTATGGAGTCACGGTGCC 1520 
AGGGC ACGAAGGCAGGGC AGGC ATGGCGGCCT TGGCTC TG 1560 
CGGCCCCCGCAGGCTCTGAACCTGGTGCAGCTCTACAGCC 1600 

1610 1620 1630 1640 

, ■ • ■ I ■ . . . 1 . ■ . » I ■ i . . 1 ■ I . U I t ; t t • ■ r ■ » . ■ ■ s ! 

ATGTT7CTGAGAACTTGCCACCGTATGCCCGACCTCGGTT 1640 
TCTCAGGCTCCAGGAATCTTTGGCCACTACTGAGACCTTC 1680 
AAACAGCAGAAGGTTAGGATGGCCAATGAGGGCTTTGACC 1720 
CCAGTGTACTGTCTGACCCACTCTATGTTCTGGACCAAGA 1760 
TATAGGGGCCTACCTGCCCCTCACACCTGCCCGGTACAGT 1800 

1810 1820 1830 1840 

t ■ > ■ ' > ■ • ' ' ' » * ' » • » » ' I » ' ' * 1 « ■ ■ ' 1 ' ■ ■ ' 1 ' » ' 1 ■ 

GCCCTCCTGTCTGGAGACCTTCGAATCTGAAACCTTCCAC 1840 
TTGAGGGAGGGGCTCGGAGGGTACAGGCCACCATGGCTGC 1880 
ACCAGGGAGGGTTTTCGGGTATCTTTTGTATATGGAGTCA 1920 
TTATTTTGTAATAAACAGCTGGAGCTTAAAAAAAAAAAAA 1960 
AAA A AAAAAAAAAA AA A AAAAAAA A AAAAA AA A AA AAA 1998 



Ft 4. 6C& 



BNSDOCID: <WO 9936537A2J_> 



WO 99/36537 



PCT/US99/00182 



80/117 

mmFATPS partial.protein 



10 



20 30 *»0 



pccrcprsLAWRLAYL AREOPTHTFL 1HGAQRFSYAEAER 40 

Pnruraf^argwtggrrgsgrgsteegarvappagda 80 

iARTTT APPLAPGAT V ALLLPAGPDFLW 1 WFGLAKAGLRT 120 
If!? aCrRGPLLHCLRSCGASALVLATEFLESLEPOLPA 160 
LRAMGLHLWATGPETNVAG 1 SNLLSEAADQVDEPVPGYLS 200 
210 220 230 240 

■ I ■ . ■ ' ■ ' ' ' 1 ' ' 1 ' ' 1 1 " 1 



APQN MDTCLY FTSGTTGLPKAARISHLKVLQCQGFYHL 240 
rrvHOEDV 1 YLALPL YHIiSGSLLG I VGCLG I GAT VVLKPK 280 
^SfSSdcqkhrvtvfgy I GELCRYL VNQPPSKAEFDH 320 
K VRLAVGSGLRPDTWERFLRRFGPLQ mqq 
FNYTGR0GAVGRASWLYKH1 FPFSL1RYDVMTGEPIRNAQ 400 
420 430 440 

, , , , 1 ■ I , ... I ■ ■■ I I I ' 



GHCMTTSPGEPGLLVAPVSQQSPFLGYAGAPELAKDKLLK 440 

dSfS'govffntgdllvcoeogflhfhdrtgdtirwkgen 480 
Sattevaevletldflqevniygvtvpghegragmaalal 520 

RPPOALNLVQLYSHVSENLPPYARPRFLRLOESLATTETF 560 

kgqSnegfdpsvlsdplyvldgdigaylpltparys 600 

610 620 630 640 

■ ' ■ I ■ ■ I ■ I ' ' 1 " " 1 1 " ' 1 



ALLSGDLR 1 . 610 



BNSDOCID: <WO 9936537A2_L> 



WO 99/36537 



PCT/US99/00182 



81/117 

mmFATP4 full length. DNA 



10 20 30 40 

, , . . i . . , i i » i ■ i i ' i i i 1 • ■ ' » 1 ' ' ' * ■ * ' 1 ' 1 ' » 1 ' ■ 

ATGCTGCTTGGAGCCTCTC TGGTGGGGGCGCTACTGTTCT 40 
CCAAGCTAGTGCTGAAGCTG'CCCTGGACCCAGGTGGGATT 80 
CTCCCTGTTGCTCCTGTACTTGGGGTCTGGTGGCTGGCGT 120 
TTCATCCGGGTCTTCATCAAGACGGTCAGGAGAGATATCT 160 
TTGGTGGCATGGTGCTCCTGAAGGTGAAGACCAAGGTGCG 200 

210 220 230 240 

- • ■ ■ i . .. . I . .. ■ i . i ■ . } i >-» it - i ■ I . .1 i 1 

ACGGTACCTTCAGGAGCGGAAGACGGTGCCCCTGCTGTTT 240 
GCT TC AATGGT AC AGCGCC ACCCGGACAAGAC AGCCCTGA 280 
TTT TCGAGGGC ACAGAC AC TC ACTGGACCTTCCGCC AGCT 320 
GGATGAGTACTCCAGTAGTGTGGCCAACTTCCTGCAGGCC 360 
CGGGGCCTGGCCTCAGGCAATGTAGTTGCCCTCTTTATGG 400 

£110 420 430 440 

, > , , t . . . . 1 . , t , I , , , T I 1 I 1 1 I I I I 1 I ' ' I ■ 1 

AAAACCGCAATGAGT TTGTGGGTC TGTGGCTAGGCATGGC 440 
CAAGCTGGGCGTGGAGGCGGCTCTCATCAACACCAACCTT 480 
AGGCGGGATGCCCTGCGCCACTGTCTTGACACCTCAAAGG 520 
CACGAGCTCTCATCTTTGGCAGTGAGATGGCCTCAGCTAT 560 
CTGTGAGATCCATGC 7 AGCC TGGAGCCC ACACTCAGCCTC 600 
610 620 630 640 

. . . ■ i i i i ■ t < < ■ i i ■ ■ ■ ■ 1 ■ » « ' * ' » ' ' ■ ' ' ' ' 1 1 1 ■ ' 1 

TTCTGCTCTGGATCCTGGGAGCCCAGCACAGTGCCCGTCA 640 
GCACAGAGCATCTGGACCCTCTTCTGGAAGATGCCCCGAA 680 
GCACCTGCCCAGTCACCCAGACAAGGGTTTTACAGATAAG 720 
CTCTTCTACATCTACACATCGGGCACCACGGGGCTACCCA 760 
AAGCTGCCATTGTGGTGCACAGCAGGTATTATCGTATGGC 800 

810 820 830 840 

.... | ... .»....!.. . t I . ■ ■ - I • ' l ' 1 1 . » t I , ■ . 1 1 

TTCCCTGGTGTACTATGGATTCCGCATGCGGCCTGATGAC 840 
ATTGTCTATGACTGCCTCCCCCTCTACCACTCAAGCAGGA 880 
AACATCGTGGGGATTGGCAGTGCTTACTCCACGGCATGAC 920 
TGTGGTGATCCGGAAGAAGTTCTCAGCCTCCCGGTTCTGG 960 
GATGAT TGTATCAAGT AC AAC TGCACAGTGGTACAGTACA 1000 
1010 1020 1030 1040 

> . . > i I ■ i i i I t • i i » i i i i 1 

TTGGCGAGCTCTGCCGCTACCTCCTGAACCAGCCACCCCG 1040 

TGAGGCTGAGTCTCGGCACAAGGTGCGCATGGCACTGGGC 1080 

AACGGTCTCCGGCAGTCCATCTGGACCGACTTCTCCAGCC 1 120 

GTTTCCACATCCCCCAGGTGGCTGAGTTCTATGGGGCCAC 1 160 

TGAATGC AACTGTAGCC TGGGC AAC TTTGAC AGCCGGGTG 1200 



BNSDOCID: <WO 9S36537A2_P_> 



WO 99/36537 



82/117 

mmFAT P4 full length.DNA 

,210 1220 1230 1240 



rrrrrrTrTGGCTTCAATAGCCGCATCCTGTCCTTTGTGT 1240 
ArrrTATCCGTTTGGTACGTGTCAATGAGGATACCATGGA 1280 
ArTrATCCGGCGACCCGATGGAGTCT'GC ATTCCCTGTC AA 1320 
rr IrGTCAGCC AGGCCAGCT GGTGGGTCGC AT CAT CCAGC 1360 
AGGACCCTCTGCGCCGT TTCGACGGGTACCTCAACC AGGG 1400 

, „™ iu*n 1440 



]^20 1430 1440 



. i .... i , , , , I 

ATrarr TTGGTT ACCTGTACTTCCGAGATCGC ACTGGGGA 1520 
fACGTTCCGCTGGAAAGGGGAGAATGTATCTACCACTGAG 1560 
GTGGAGGGC AC ACTC AGCCGCCTGC T TC AT ATGGC AGATG 1600 

" 1620 1630 1640 



GCTGCACAAGAC AGGGACCT TCAAGTTCCAGAAGACAGAG 1800 
, Q ,o 1830 1840 



,810 1820 1830 



^tg^maaggagggctttgac c j 8 jo 

rrr TTTTCTATCTGGATGCTCGGAAGGGCTGC lACGT iGC 880 
ATTrrAf CAGGAGGCCT ATACCCGC ATCC AGGC AGGCGAG 1920 
rAr-AArrTrTGATTTCCCCCTACATCCCTCTGAGGGCC'AG I960 
A^G GGAnCAGAGCCCTAGCGTCCACCCCAGAGGG 2000 
2010 2020 2030 2040 

AGTGACTCACTGCCGC TTCCCC GACCC TCC A^ 2 1 20 

TGGCCCCTGGCCCC AGGGT^ 2200 
oo,n oooo 2230 22' 



^^TGGGTCCAGCGGGCCACGGTGTGGG^ 
TC ACT AAGATCCCTCC AATC AGAAGGGAGCTT AC AAAGGA 2280 
ACC AAGGC AAAGCCTGT AGACTC AGGAAGCT AAGTGGCC A 2320 
GAGACTAT AGTGGCC AGT C ATCCC ATGTCC AC AGAGGA i C 2360 
TTGGTCCAGAGCTGCCAAAGTGTCACCiCTCCCTGCCTGc 240O 

2410 2420 2430 2440 

ACCnX^r^GGAAAAGAGGAC AGC ATG ff Q 
TTrTCTCAAGAAGTCAGGATCACACACTCAGTCCTTGTTT 2480 

rTfCAGGTTCCCTTGTTCT TGTCTCGGGG AGGG AGGG AC G 2520 

ArTGTCCTGTCTGTCCTTCCTGCCTGTCTGTGAGTCTGTG 2560 

TTGCTTCTCC ATCTGTCCTAGCCTGAGTGTGGGTGGAACA 2600 



BNSDOCID: <WO 9936537 A2J_> 



WO 99/36537 



PCT/US99/00182 



83/117 

mmFATP4 full length.DNA __ 

2610 2620 2630 2640 

. . . » I » t . , I . ■ . . I i » ♦ t I » ■ i i I i i t i I ' i ' t I i » ■ i 1 

GGCATGAGGAG AGTGTGGC TC AGGGGCC AAT AAAC TC TGC 2640 
CTTGACTCCTCTTAAAAAAAAAAAAAAAAAAAAAAAAAAA 2680 
AAAAAAAAAAAAAAAAA AAAAAAAAAAAAA 27 10 



WO 99/36537 



86/1)7 

mmFATP4 lull length.protein 



10 20 30 ( «0 



a0 
L F 80 
120 



210 220 230 ( 2M0 

r^Y7"4 Cr-KAAIVVHSRYYRMASLVYYGFRMRPDO 280 

SS£iSS7£?S?SSi?5"S^!S:?lc-^s L QHFD3R^oo 

a 10 ^20 ^30 "0 



r^-r^MC »u c F V Y pTrL^VRV^e" u TMEL. i RGFDG VCIP C 0 4<kT 

lllliililll 



6 20 630 640 



EKL. 611 



BNSDOCID: <WO 9936537 A2_l_> 
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mmFATPS full length.DNA 



10 20 30 40 

I i , i i ■ ■ i ■ ■ ' ■ ■ i i ! 



CACTCATCAGAGCTAAGAGAGACTACACGCTCTCATCTAC 10 
TTCAGAAAGAGCCAATGCCATGGGTATT TGGAAGAAAC TA 80 
ACCTTACTGCTGTTGCTGCTTCTGCTGGTTGGCCTGGGGC 120 
AGCCCCCATGGCCAGCAGCTATGGCTCTGGCCCTGCGTTG 160 
GTTCCTGGGAGACCCCACATGCCTTGTGCTGCnGGCiTG 200 

210 220 230 240 

■ ■ • ■ 1 ■ ■ ■ ■ 1 ■ 



. . . . I , , , . I ■ . . ■ ' ■ ■ ■ ■ I ■ ■ ■ ' 1 ' ' ' l • : 

GCATTGCTGGGCAGACCCTGGATCAGCTCCTGGATGCCCC 240 
ACTGGCTGAGCCTGGTAGGAGCAGCTCTTACCTTATTCCT 280 
ATIGCCTCTACAGCCACCCCCAGGGCTACGC iGGCTGCAi 320 
AAAGATGTGGCTTTCACCTTCAAGATGCTTT iCTATGGCC J60 
TAAAGTTCAGGCGACGCCTTAACAAACATCCTCCAGAGAC 400 

410 420 430 440 

, , ■ ■ I ■ . ■ ■ ' I , , | , I ! T I ■ 1 I I I • I I I I ■ ! 

CTTTGTGGATGCTTTAGAGCGGCAAGCAC TGGCATGGCCT MO 
GACCGGGTGGCCTTGGTGTGTACTGGGTCTGAGGGCTCCT 480 
CAATCACAAATAGCCAGCTGGATGCCAGGTCCTGTCAGGC 520 
AGCATGGGTCCTGAAAGCAAAGCTGAAGGATGCCGTAA.C 560 
CAGAACACAAGAGATGCTGC7GCTATCTTAGTTCTCCC.GT 600 



610 620 630 640 

i .... t * i ■ • ' ■ i i i 1 i ■ ■ ■ 1 1 • 1 ■ 1 1 1 1 1 1 



., , • ■ ^ 1 1 1 1 * 1 ' 1 

CCAAGACCATTTCTGCTTTGAGTGTGTTTCTGGGGTTGGC 640 

CAAGTTGGGCTGCCCTGTGGCCTGGATC AATCCAC AC AGC 680 

CGAGGGATGCCCTTGCTACACTCTGTACGGAGCTCTGGGG 720 

CCAGTGTGCTGATTGTGGATCCAGACCTCCAGGAGAACC . 760 

GGAAGAAGTCCT7CCCAAGCTGCTAGCTGAGAACATTCAC 800 

810 820 830 840 



, ■ ■ ■ . I I 1 l I T I I III' 1 t 1 ' ' I t I 1 1 J 

TGCTTCTACCTTGGCCACAGCTCACCCACCCCGGGAGTAG 840 
AGGCTCTGGGAGCTTCCCTGGATGCTGCACCTTCTGACCC 880 
AGTACCTGCCAGCCTTCGAGCTACGATTAAGTGGAAATC. 920 
CCTGCCATATTCATCTTTACTTCAGGGACCACTGGACTCC 960 
CAAAGCCAGCCATCTTATCACATGAGCGGGTCATACAAGi 1000 

1010 1020 1030 1040 



GAGCAACGTGCTGTCCTTCTGTGGATGCAGAGCTGATGAT 1040 
GTGGTCTATGACGTCCTACCTCTGTACCATACGATAGGGC 080 
TTGTCCTTGGATTCCTTGGCTGCTTACAAGTTGGAGCCAC 20 
CTGTGTCCTGGCCCCCAAGTTCTCTGCCTCCCGATTCTGG 160 
GCTGAGTGCCGGCAGCATGGCGTAACAGTGA7C TTGTATG 1200 



BNSCOCID: cWO 9936537A2J_> 



WO 99/36537 



PCT/US99/00182 



86/117 



mmFA TPS full length. DNA 



12 1C 1220 1220 1240 



J j i i i l i > »- 



TCGGTGAAATCCTGCGGTACTTGTGTAACGTCCC7GAGCA 1240 

IrCACAAGACAAGAT ACAT ACAGTGCGC TTGGCCATGGGA 1280 

ar 7TGAC TTCGGGC AAA! GT GT GGAAAAAC TTCC AGC AAC 1320 

GCTTTGGTCCCATTCGGATCTGGGAATTCTACGGATCCAC 1360 

AgIgGGCAATGTGGCCTTAATGAACTATGTGGGCCACTGC 1400 

1410 1420 1430 1440 



rrr 'rr TGTGGGAAGGACCA.GCTGCATCCT7CGAA iGCTGA 1440 

CTCCCTTTGAGCTTGTACAGTTCGACATAGAGACAGCAGA 1480 

GCCTC GAGGGACAAACAGGGTTTTTGCATTCCTGTGGAG 1620 

rrACCAAAGCCAGGACTlCTTTTGACCAAGGTTCGAAAGA 1560 

ACCAACCCTTCCTGGGC1ACCGTGGTTCCCAGGCCGAGTC 1600 

, 610 1520 1630 1640 



i ... i i iii 



r « ATrrrAflAf TTGT7C-CGAA TGTACGACGCGi AGGAGAC 1640 
r JGT AC T T C AAC AC 1 GGGGACGTGC T GACC TTGG ACC AGG 1680 
aIgGC C 5k ACTTTCAAGAXCGCCTTGGTGACACCTT 1 20 
r r TGC * AGGGCG AAAAC GTATCTACTGGA.GAGGTGGAG 1 /60 
TGTGTTT7GTCTAGCCTAGACTTCCTAGAGGAAGTCAA7G 1800 

,810 1820 1830 1840 

I . 1 .... 1 .. i i 1 i • t ' 1 . i t l I _ 



KTATGGTGTGCClGTGCCAGGGlGiGAGGGTAAGGTTGG 1840 

a!ggck-ctgtgaaactggctcctgggaagactt^ 880 

rrrr &r A ACT TAT AC CAC-C AT GTCCGCTCCTGGCTCCC 11= l-^ 
CCTATGCCACACCTCATTTCAlCCGTATCCAGGATTCCCT 1960 

ggISmcaJaaacacctacaagciggtaaagtcacggctg 2000 

2010 2020 2030 2040 

. , ■ I . . . . 1 ■ ■ . 1 1 



rTGCGT G AGGGT T T T G AT GTGGG^JaTCAT TGCTGACCCCC 2040 
Vc ACMACTGGACAACAAGGCCCAGACCTTCCGGAGTC 2080 
r a irrr AG ATGTGTACCAGGC TGI GTGTGAAGGAACCTGG 2120 
AATC TC T GACC ACC T AGCC AAC TGG^ 2.60 
TGIAGAGATTGACACTAGTCAGCTTCA. CAAAGTlGTCCGG 2^00 

2210 2220 2230 2240 

i , , , , | . , , , i , , , , 1 i i ■ I ■ ■ ■ ■ 1 ■ ' ■ 1 1 1 1 1 1 1 

CCAGATGCCCATGGCCCAGTAGTACTTAGAGAATAAA 2240 
GAATGTGTATACAAAAAAAAAAAAAAAAAAAAAA d2l I 

fy 70 B 



GT1 
CT i 



6NSDOCID: <WO 9936537A2J_> 



WO 99/36537 



PCT7US99/00182 



87/117 

mmFATP5 fulljength.proteip 



10 _i_ 2 | ° i 

MgTwKKl"^^ f 0 
rivi I GLALLGRPWI SSWMPHWLSL VGAALTLFLLPLOPP 80 
pr^RWLHKDVAFTFKMLF YGLKFRRRLNKHPPETFVDALE 20 
DnA^SoRVALVCTGSFGSS I TNSOLOARSCOAAWVLKA 160 
SSK iSnHrDAAMLVLPSKT I SALSVFLGLAKLGCP V 200 
210 220 230 240 



, I ... i I > i ■ ■ 1 I I » t 1 till* 

| t | | I I ■ I I I I I I « * 



aw MPMSRGMPLLHSVRSSGASVL1VDPDLQENLEEVLPK 240 
m IrE?HCFYLGHSSPTPGVEALGASLDAAPSOPVPASLR 280 
LLAENlHCFYLBKborirL. QVSNVLSF 320 

fJcRADOvJ oiJ SinGKK^CcCoVGATCVLAPK 360 
FSASRFWAECROHGVT V ILYVGE I LRYLCNVPEQPEDK 1 H 400 
4 10 120 430 440 

1 1 1 1 I * 



^a^gTr^ J£ 

MKiYVPHrGAVGRTSClLRMLTPFELVOFD IE i AEPLKUKU hou 
rFM PVEPGKPGLLLTK VRKNQPFLGYRGSQAESNRKL VA 520 
WVRRVGDLYFNTGOVLTLDOEGFF YFQORLGOTFRWKGEN 560 
VSTGEVECVLSSLDFLEEVNVYGVP VPGCEGKVGMAAVKL 600 

610 620 630 640 
I i i ■ ' 1 1 ■. ! 



tpr^FDGOKLYQHVRSWLPAYATPHFIRIQOSLEITNTY 640 
KLVKSRLVREGFDVG i I ADPL Y I LDNKAOTFRSLMPDVYQ 680 
AVCEGTWNL. 690 



BN'SDOCID: <WO 9936537A2J_> 



WO 99/36537 



PCT/US99/00182 



88/117 



rimFATP panial.DNA 



1C 20 



30 40 



^^CTGGGCciA^tcti^aGAGGlAT^AAGC 40 
rrrATrACCGGCTCAACTACACGGTGGCGGACGKT iCGA 60 
fiCGAAATGTTCAGGCCCATCCGGACAAGGTGGCTGTGGTC ,20 
,r-r.rlrrrA«f GCTGGACCTTCCGTCAGGiGAACGAGC i 60 
ATGCGAACAAGGTGGCC AATGT GC7GCAGGC7CAGGGC7A 200 
210 220 230 240 

C~A~AAAAGGGC GATG1 GG "! GGC C C T GT T GC TGGAG AAC C GC 240 
GffSI^ACGTGGCCACClGCCTGGGTCTCTCCAAGA CG -0 
G7GTGATCACACCGC:GATCAACACGAATCiG,G,GGiCC 
rlrrrirf iGCACAGCAKACGGTGGCCCAi iGC iCGGCT c60 
CA nfACGGCGAGGACT7CCTGGAAGCTGTCACCGACG 400 



4,0 420 «0 440 



?GGCC AAGG M C 1 GC C AGCGAAC C 7 C AC AC 7 C 7 T C C AG 7 T 440 
fAAfAACGAGAACAACAACAGCGAGACGGAAAAGAACATA 480 
CG cIJg CAAGAA7C7GAACGCGC7GC7GACCACGGCCA o,0 
CC7A7GAGAAGCC7AAC AAG ACGC AGG7T AACC ACC AC G A 560 
?AAGC7GG7C1ACA7C7ACACC7CCGGCACCACAGGANG 600 

610 620 630 640 



~cr IllrrrTrrrr77A7C7C7CACTCCCG77A7C7G7 77A 640 
ACTACACCA7GGG7TTCCAGGAGGA 680 
Ka^CUCTaCACGCCCTTGCCTTTGTACCACACCGCT 720 
rrtrCCAHA G7GCA7GGG7CAG7CGG7GC7C 77 7GGC7 /60 
ScGGK7CCA77CGCAAGAAG77CTCGGCAUCAAC7A 800 

8,0 820 S30 640 



TTTCGCCGAC7GC GCC~A AG 7 A7 AA7 GC AAC T A 7 7 GG7 C AG 640 
7^TA7^G^,^AG^7GGC7CGC7ACA77C7AGC7AC^A^AC 860 

c , c c ^Arcj:crG c cG A A?cG? it c ^x^i^& 

ScSa?CAACA7?GCCAAGG77GGCGAG77C7ACGGCG 1000 

,010 1020 1030 1040 

rrl'rrr & rrr T AA7 GC G A AC AT C A7GAATC A7G AC AAC AC 1040 

GG7GGGCGCC *^*^^ 5p^Ip^p^ArACCC ilK 

A7CTACCCAA7C7CGA7CA77CGCGCCGA7CCGuACACCG 2C 

rlrArrff A77AGAGA7AGGAA7GGCCTATGCCAAC IGIG t 160 

CGCTCCCAACGAGCCAGGCGTATTC ATCGGCAAGATCGTC ,200 



BNSDOCID: <WO 9936537 A2_l_^ 



dmFATP partial. DNA 



89/117 



1210 1220 1230 12*10 

■ ■ » ■ I i i * » * i ■ ■ ■ ' i i i i ' ' f ■ 1 T 1 i ' i * 1 1 > i 1 i * ' i t 

AAAGGAAATCCTTC TCGCGAATTCCTCGGATACGTCGATG 1210 
AAAAGGCCTCCGCGAAGAAGATTGTTAAGGATGTGTTCAA 1280 
GCATGGCGATATGGCT TTCATCTCCGGAGATCTGCTGGTT 1320 
GCCGACGAGAAGGGTTATCTGTAC TTCAAGGATCGCACCG 1360 
GTGACACCTTCCGCTGGAAGGGCGAGAATGTTTCCACCAG 1400 
1410 1420 1430 1440 

I .... I .... 1 «»« i t . i . i I i i i , I .... I 

CGAGGTGGAGGCGCAAGTCAGCAATGTGGCCGGTTACAAG 1440 
GATACCGTCGTTTACGGCGTAACCATTCCGCACACCGAGG 1480 
GAAGGGCCGGCATGGCCGCCATC TATGATCCGGAGCGAGA 1520 
ATTGGACCTCGACGTCTTCGCCGCTAGCTTGGCCAAGGTG 1560 
CTGCCCGCGTACGC TCGTCCCCAGATCATTCGATTGCTCA 1600 

1610 1620 1630 1640 
i i i ■ i « t . t i . . . . i . . . . i ■ . . . i ■ . . . I t ■ i . i . i . . ) 

CCAAGGTGGACCTGACTGGAACC TTTAAGCTGCGCAAGGT 1640 

AGACCTGCAGAAGGAGGGCTACGATCCGAACGCGATCAAG 1680 

GACGCGCTGTACTACCAGACTTCCAAGGGTCGGTACGAGC 1720 

TGCTCACGCCCCAGGTTTACGACCAGGTGCAGCGCAACGA 1760 

AATCCGCTTCTAAGAGCTGCAATAGAGTTGTGTCTGAACC 1800 

1810 1820 1830 1840 

.... i ... t i . i i t i ■ i t i I t i i i I i i i t I i i i i I i i i i I 

TTGCCTTTTGCCCAATATGCTGTTAATTAGTTTGTAAGGC 1840 
TAAGTGTAGTAGAGGAAAATCGGGGGAAATCGGCAGCAAA 1880 
GATCATTCAGCCTAGGAGAGATGCATCCGAAGCACATTTC 1920 
CATGTCAACAATGCACTTTTGTATATCGTAAGCATATATA 1960 
TATCGTATATCGTAAACGTAGTTGTATCTGCATTTGTGTA 2000 

2010 2020 2030 2040 

l ? ? t I f , , p i i \ . t i t \ . ■ » i 1 ' « i ■ 1 ' ' » » I ' I I I I ' | ■ ■ 1 

GATGATAGCCTCCTATACGCATT TCAATTGTTTTTAGCGT 2040 
GCTAAAGAACCTTGT TAAATGCAATTTCAGCTATTGTTTA 2080 
GTCAGTTTTAGTGGC ATTTACACTTCCATTCTCGTTGCGT 2120 
TTCGTTTTTGCCTGT AC ATATGAGAAGCTCTGATGTTTTT 2160 
GTATCAAATAAAGTTTTTTCCTTCACCACGGACCACGTGA 2200 

2210 2220 2230 2240 

. ■ . . < « ■ . ■ 1 « i « i l i ■ • * 1 * ■ ■ ♦ 1 ■ ■ ■ ' 1 1 * ■ ■ 1 ' ■ ■ « * 

AAAAAAAAAAAAAAA AAAAAA 2221 




WO 99/36537 



90/117 

dmFATP Dartial.crotein 



in 20 30 q0 
■ L^-L^ L 



mu^KI LRYTKRHERLNYTVADVFERI^VOAHPDKVAVV 40 
crTnouTrRnVNEHANKVANVLQAQGYKKGDVVALLLENR 80 

f ^ vrFDFLEAVTDVAKDLPANLTLFQFNNENNNSETEKN 1 1 
PQAKNLNALLTTASYEKPNKTQVNHHOKLVY I YTSGTTGL 2( 
210 240 

120 «30 1*»0 

il l i ii-' ■ * 1 ' ' ' 1 ■ 1 ■ 1 1 1 " ' ,' ' / ' 



DALYYQTSKGRYELLTPQVYDQVQRNE I RF 590 



6,-73 



BNSDOCID: <WO 9936537A2_I_> 



WO 99/36537 



PCT/US99/00182 



91/117 



drFATP partial. DNA 




AGTGTAGATACCACAGGAACGTTTAAAATCC AGAAGACCA 40 
GACTGCAAAGGGAAGGATACGATCCACGGCTCACAAC TGA 80 
CCAGATCTACTTCCTAAACTCC AGAGC AGGGCGTTACGAG 120 
CTTGTCAACGAGGAGCTGTACAATGCATTTGAACAAGGGC 160 
AGGATTTCCCTTT 173 




BNSDOC1D: <WO_9936537A2J_> 



WO 99/36537 



92/117 

drFATP partial.protein 



10 20 i ^30 40 

SVDTTGTFK I QKTRLQREGYD^ I YFLNSRAGRYE 
LVNEELYNAFEOGQDFP 57 



BNSDOCID: <WO 9936537A2_I_> 



ceFATPa coding only.DNA 



93/117 



10 20 30 40 

, , i , ■ ■ ■ i • ■ • • ' i i i ■ 1 i ■ 1 1 1 1 1 1 1 1 ' " 1 1 1 1 ' 1 1 



ATGAAGCTGGAGGAGCTTGTGACAGTTATGCTTCTCACAG 40 
TGGCTGTCATTGCTCAGAATCTTCCGATTGGAGTAATATT 80 
GGCTGGAGTTCTTATTTTATACATCACAGTGGTTCATGGA 120 
GATTTCATTTATAGAAGTTATCTTACGTTGAATAGGGATT 160 
TAACAGGATTGGCTCTAATTATTGAAGTCAAAATCGACCT 200 

210 220 230 240 

i .... i .... t , ... i i ■■■ I i ■■ i I i i i i I 

ATGGTGGAGGTTGCATCAGAAT AAAGGAATCCATGAACTG 240 
TTTTTGGATATTGTGAAAAAGAATCCAAAT AAGCCGGCGA 280 
TGATTGACATCGAGACGAAT ACAACAGAAACATACGCAGA 320 
GTTCAATGCACATTGTAATAGATATGCCAATTATTTCCAG 360 
GGTCTTGGCTATCGATCCGGAGACGTTGTCGCCTTGTACA 400 

UXO 420 430 440 

■ ■ i .... I .... I i ■ ■ ■ I i ■ i ■ I ■ ■ > i I 

TGGAGAACTCGGTCGAGTTTGTGGCCGCGTGGATGGGACT 440 
CGCAAAAATCGGAGTTGTAACGGCTTGGATCAACTCGAAT 480 
TTGAAAAGAGAGCAACTTGTTCATTGTATCACTGCGAGCA 520 
AGACAAAGGCGATTATCACAAGTGTAACACTTCAGAA I AT 560 
TATGCTTGATGCTATCGATC AGAAGCTGTTTGATGTTGAG 600 

610 620 630 640 
I i i i i i ■ ■ ■ i 1 i ■ ■ ■ I i ■ i i I i i i i I 



GGAATTGAGGTTTACTCTGTCGGAGAGCCCAAGAAGAATT 640 
CTGGATTCAAGAATCTCAAGAAGAAGTTGGATGCTCAAAT 680 
TACTACGGAACCAAAGACCCTTGACATAGTAGATTTTAAA 720 
AGTATTCTTTGCTTCATCTATACAAGTGGT ACTACTGGAA 760 
TGCCAAAAGCCGCTGTCATGAAGC ACTTCAGATATTACTC 800 

810 820 830 840 

, | ■ ■ ■ , , . , i ■ ■ ■ ■ i ■ ■ ■ . I . . ■ ■ I i ■ ■ ■ I l i ' ■ ' * — 

GATTGCCGTTGGAGCCGCAAAATCATTCGGAATCCGCCCT 840 
TCTGATCGTATGTACGTCTCGATGCCAATTTATCACACTG 880 
CAGCTGGAATTCTTGGAGTTGGGC AAGCTCTGTTGGGTGG 920 
ATCATCGTGTGTCATTAGAAAAAAATTCTCGGCTAGCAAC 960 
TTTTGGAGGGATTGTGT AAAGTATGATTGTACAGTTTCAC 1000 

1010 1020 1030 1040 

, ■ ■ , I ' ' ■ ■ ■ ■ I ' ■ ■ ■ 1 1 ■ ' ■ 1 1 ' 1 1 1 " ' 1 1 — — — 

AATACATTGGAGAGATTTGTCGGTACTTGTTGGCTCAGCC 1040 

AGTTGTGGAAGAGGAATCCAGGCAT AGAATGAGATTGTTG 1080 

GTTGGAAACGGACTCCGTGCTGAAATCTGGCAACCATTTG 20 

TAGATCGATTCCGTGTC AGAATTGGAGAACTTTATGGTTC 1160 

AACTGAAGGAACTTCATCTCTCGTGAACATTGACGGACAT 1200 



WO 99/36537 PCT/US99/00182 



94/117 

ceFATPa coding only.DNA 

1210 1220 1230 1240 

, ... i ... . i .... i .... i » t i i 1 i i i i I i i i i I i i i i 1 

GTCGGAGCTTGCGGATTCTTGCCAATATCCCCATTAACAA 1240 
AGAAAATGCATCCGGTTCGATTAATTAAGGTTGATGATGT 1280 
CACTGGAGAAGCAATCCGAAC TTCCGATGGACTTTGCATT 1320 
GCATGTAATCCAGGAGAGTCTGGAGC AATGGTGTCGACGA 1360 
TCAGAAAAAATAATCCATTATTGCAATTCGAGGGATATCT 1400 

1410 1420 1430 1440 

, , . . r .... i ... . i .... i . * ■ ■ i ii i i I it it i ii i i 1 

GAATAAGAAGGAAACGAATAAAAAGATTATCAGAGATGTC 1440 
TTCGCAAAGGGAGATAGTTGCTTTTTGAGTGGAGATCTTC 1480 
TTCATTGGGATCGTCTTGGTTATGTATATTTCAAGGATCG 1520 
TACTGGAGATACTTTCCGTTGGAAGGGAGAGAATGTGTCG 1560 
ACTACTGAAGTCGAGGCAATTCTTCATCCAATTACTGGAT 1600 

1610 1620 1630 1640 

t , . . i . ■ . . i . . ■ . i . . ■ i I ■ ■ i i 1 ■ i 1 1 t * i i i 1 i 1 ■ * I 

TGTCTGATGCAACTGTTTATGGTGTAGAGGTTCCTCAAAG 1640 
AGAGGGAAGAGTTGGAATGGCGTCAGTTGTTCGAGTTGTA 1680 
TCGCATGAGGAAGATGAAACTCAATTTGTTCATAGAGTTG 1720 
GAGCAAGACTTGCCTCTTCGC TTACC AGCTACGCGATTCC 1760 
TCAGTTTATGCGAATTTGTCAGGATGTTGAGAAAACAGGT 1800 

1810 1820 1830 1840 

• > . ■ ' .... i ...» i ... . I » ■ ii I t i i t I t i » i I » i n I 

ACATTCAAACTTGTGAAGACGAATCTACAACGATTAGGTA 1840 
TCATGGATGCTCCTTCAGATTCAATTTACATCTAC AATTC 1880 
TGAAAATCGCAATTTTGTGCCGTTCGACAATGATTTGAGG 1920 
TGCAAGGTCTCACTGGGAAGTTATCCATTTTAA 1953 . 



h*. 76)3 



BNSDOCID: <W0 9936537A2J_> 



WO 99/36537 



PCT/US99/00182 



95/117 

ceFATPa coding onl y.protein 



10 20 30 40 

♦ ■ ■ ■ i . ... i ... , t , ... I ... I i t i i i i * i i 1 

MKLEELVTVMLLTVAV I AGNLP IGVILAGVLILYITVVHG 40 
DF I YRSYLTLNRDLTGLAL I I EVK I OLWWRLHQNKG I HEL 80 
FLDI VKKNPNKPAIil 0 1 ETNTTET YAEFNAHCNRYANYFQ 120 
GLGYRSGDVVALYMENSVEFVAAWMGLAK I GVVTAWI NSN 160 
LKREQLVHC I TASK TK A I I TSVTLON I MLDA I DQKLFDVE 200 

210 220 230 240 

.... i ... » I . . . . i . i . t t i . . i i i i i t I i i t i i i iii I 

G 1 EVYSVGEPKKNSGFKNLKKKLDAQ I TTEPKTLO I VDFK 240 
S I LCF I YTSGTTGMPKAAVMKHFRYYS I AVGAAKSFG I RP 280 
SDRMYVSMP I YHTAAG I LGVGOALLGGSSCV I RKKFSASN 320 
FWRDCVKYDCTVSQY I GE I CRYLLAOPVVEEESRHRMRLL 360 
VGNGLRAE I WGPF VDRFR VR I GEL YGSTEGTSSLVN I DGH 400 

410 420 430 440 

■ ... i .... i ... . i .... I . t ■■ I t i i t I i l l l I l l l LJ 

VGACGFLP I SPLTKKMHPVRL I KVDDVTGEA I RTSDGLC I 440 
ACNPGESGAMVST I RKNNPLLQFEGYLNKKETNKK I IRDV 480 
FAKGOSCFLTGDLLHWORLGYVYFKORTGDTFRWKGENVS 520 
TTEVEA I LHP I TGLSDAT VYGVEVPQREGRVGMASVVRVV 560 
SHEEDETQFVHRVGARLASSLTSYA IPQFMR I CQDVEKTG 600 

610 620 630 640 
i ... . i . . . . l . . ■ I .... i .... 1 

TFKLVKTNLQRLG I MDAPSOS I Y I YNSENRNFVPFDNOLR 640 
CKVSLGSYPF. 651 

f;*. 77 



BNSDOCID: <WO_9936S37A2_l_> 



WO 99/36537 



PCT/US99/00182 



96/117 



«0 20 30 «»0 



ATGAiGGAAiiGCCGGACAGTCCCAAGTTTGCGTTAGTCA 40 
rrTTTrTTGTGTATGC AGTGGTTTTGTACAATGTCAAC AG 80 
rrTTTTCTGGAAATTTGTATTC ATCGGATATGTTGTATTT 20 
ArrrTGCTTCGCACTGATTTTGGAAGAAGAGCACTTGCCA 160 
CGTTACCTAGAGATTTTGCGGGACTGAAGCTCTTAATATC 200 

2,0 220 230, 240 

*" ' I I ■ ' I u' 



^iliAricGACAATTCGTGGCTTGTTCAAGAAAGATCGC 240 
CCAATTCATGAAATCTTTTTGAATCAGGTGAAACAGCATC 280 
r*^lAAGTGGCGATTATTGAAATTGAAAGTGGTAGGCA 320 
GTTGACGT ATCAAGAATTGAATGCGTTAGCTAATCAGTAT 360 
GCTAACCTTTACGTGAGTGAAGGTTACAAAATGGGCGACG 400 

£,,0 420 430 440 

I i i i ■ 1 ■ ■ ■ ■ 1 ■ 1 1 1 1 



i . .1 ... i i i ii i i t t i i i i i i — 

TTrifGCTTTGTTTATGGAAAATAGCATCGACTTCTTTGC 440 
IlTTTrrrTrrGACTTTCCAAGATTGGAGTCGTGTCGGCG 480 
T^UrAA^CAAACTTGAAGTTGGAGCCATTGGCACATT 520 

cga?^tgt C t^gaIg?g?aaatcatgcattaccaata^ 560 

CAATCTGTTGCCGATGTTCAAAGCCGCTCGTGAAAAGAAT 600 

610 620 630 640 

i I i i ■• 1 1 ■ 1 1 1 



/-■!•/■> a ir attt ArGAGATCC ACGTGTTTCTGGC TGGAACTC 640 
ArrTTr ATTrACGTC ATAGAAGTCTTCAGCAAGATCTCC^ 680 
TrT"T^r?GACGA?GAACCTCCAGTTATAGACGGACTC 720 

AAmAGAAG^ 

CTACCGGAAATCCAAAGCCAGCCGTCATTAAAC ACTTCCG 800 



810 820 830 840 



ttacItctggatIgcgatggg'agcag'gaaaagcatttgga 840 



GCAiGCAAalcrGGArAGAnGCGTCAAGTACAACGTCA 1000 

,010 ,02 0 1030 

"r AGCGACACAGT AC ATTGGAG AAATC TGCAGGTATCTTCT ,040 
rrrAGCGAATCCATGTCCTGAAGAGAAACAAC ACAACGTG 080 
rr AT TGATGTGGGG A A ATGGTTTG AG AGG AC AAATTTGG A 1 20 
AArlrTTTGTAGGAAGATTTGGAATT AAGAAAATTGGAGA 1160 
GTTGTACGGCTCAACAGAAGGAAACTCCAATATTGTT AAC 1200 



BNSDOCID: <WO 9936537A2_L> 



WO 99/36537 PCT/US99/001 82 



97/117 

ceFATPb coding only.DNA 



1210 1220 1230 12*40 

* « J * * » * 1 * * * 1 i ■ » « * 1 * ' ■ » i ■ ■ * » ' » ■ « » i 



GTGGATAACCATGTTGGAGCTTGTGGATTC ATGCCAATT7 12*40 
ATCCCCATATTGGATCCCTCTACCCAGTTCGACTTATTAA 1280 
GGTTGATAGAGCCACTGGAGAGC TTGAACGTGATAAGAAC 1320 
GGACTCTGTGTGCCGTGTGTGCCTGGTGAAACTGGGGAAA 1360 
TGGTTGGCGTTATCAAGGAGAAAGATATTCTTCTAAAGTT 1400 

1*410 1*120 1*430 1*1*10 

it ■ ■ » 1 » » ■ ■ J ttti I ...■!...« I , i . , I i . . t < , . . . I 



CGAAGGATATGTCAGCGAAGGGGATACTGCAAAGAAAATC 1*4*10 

TACAGAGATGTGTTCAAGCATGGAGATAAGGTGTTTGCAA 1*480 

GTGGAGATATTCTTCATTGGGATGATCTTGGATACTTGTA 1520 

CTTTGTGGACCGTTGTGGAGACACTTTCCGTTGGAAAGGG 1560 

GAGAACGTGTCAACTACTGAAGTTGAGGGAATTCTTC AGC 1600 

1610 1620 1630 16*40 
■ ... i ...» t ..». i ...» t «..« i .... I i 



CTGTGATGGATGTGGAAGATGCAACTGTTTATGGAGTCAC 16*40 

TGTCGGTAAAATGGAGGGGCGTGCCGGAATGGCTGGTATT 1680 

GTCGTCAAGGATGGAACGGATGTTGAGAAATTCATCGCCG 1720 

ATATTACTTCTCGACTGACCGAAAATCTGGCGTCTTACGC 1760 

AATCCCTGTTTTCATTCGGCTGTGCAAGGAAGTTGATCGA 1800 

1810 1820 1830 18*40 

_■ » ' * I t t » i I i i t ■ I ..it I i.i. 1 t t i ■ f t t 



ACCGGAACCTTCAAACTCAAGAAGACTGATCTTC AAAAAC 18*40 

AAGGTTACGACCTGGTTGCTTGTAAAGGAGACCCAATTTA 1880 

CTACTGGTCAGCTGCAGAAAAATCCTACAAACCACTGACT 1920 

GACAAAATGCAACAGGATATTGACACTGGTGTTTATGA.TC 1960 
GCATTTAA 1968 



BNSDOCID: <WO_9936S37A2_l_> 
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98/117 



ceFATPb coding only.protein 




20 



« I i ■ ■ i 



30 




MREMPOSPKFAL VTFVVYA VVL YNVNSVFWKFVF I GYVVF 40 
RLLRTDFGRRALATLPRDFAGLKLL I SVKST I RGLFKKDR 80 
P I HE I FLNOVKOHPNK VA I I E I ESGRQLT YQELNALANQY 120 
ANLYVSEGYKMGDVVALFMENS IDFFA IWLGLSK IGVVSA 160 
FINSNLKLEPLAHSINVSKCKSC I TN I NLLPMFK AAREKN 200 

210 220 230 240 



L I SOE I HVFLAGTQVDGRHRSLOQDLHLFSEDEPPV IOGL 240 
NFRSVLCY I YTSGTTGNPKPAV I KHFRYFWI AMGAGKAFG 280 
I NKSDVVY I TMPMYHSAAG I MG I GSL I AFGSTAV I RKKFS 320 
ASNFWKDCVKYNVTATOY I GE I CRYLLAANPCPEEKQHNV 360 
RLMWGNGLRGO I WKEFVGRFG I KK I GELYGSTEGNSN I VN 400 

410 420 430 4*40 



VDNHVGACGFMP I YPH I GSLYPVRL I K VDRATGELEROKN 440 
GLCVPCVPGETGEMVGV I KEKO I LLKFEG YVSEGDTAKK I 480 
YRDVFKHGDK VFASGD I LHWDOLGYL YFVORCGDTFRWKG 520 
ENVSTTEVEG I LQPVMDVEDAT VYGVTVGKMEGRAGMAG I 560 
VVKDGTDVEKFIADITSRLTENLASYAIPVFI RLCKEVDR 600 

610 620 630 640 

i i > i I i i i i I i t t I I i i i i I i t i i I t i i i I i t t t 1 t i i i I 

TGTFKLKKTDLOKQGYDLVACKGDPI YYWSAAEKSYKPLT 640 
DKMOQDIDTGVYDRL 656 




JLJL 



, 1 , 





BNSDOCID: <WO 9936537A2_I_> 



WO 99/36S37 



chFATP coding only.DNA 



99/117 



10 20 30 40 



ATGGCGTGTATGCATCAGGCTCAGCTATAC AATGATCTAG 10 
AGGAATTGCTAACTGGTCCATC AGTACCCATCGTTGCTGG 80 
AGCTGCTGGAGCTGCAGCTCTCACTGCCTACATTAACGCC 120 
AAATACCACATAGCCC ATGATCTCAAGACCCTCGGTGGTG 160 
GATTGACACAATCGTCCGAAGCGATTGATTTCATAAACCG 200 

210 220 230 240 
■ ... i .... i ... . ' • ■ • ■ ' ■ • i i 1 ■ ■ ■ i 1 i ■ i 1 1 



CCGCGTCGCAC AAAAGCGCGTCCTCACGCACCACATCTTC 240 
CAGGAGCAGGTCCAAAAACAATCAAATCATCCCTTTCTTA 280 
TCTTTGAGGGCAAGACATGGTCTTACAAGGAGTTCTCTGA 320 
GGCATACACGAGGGTCGCGAACTGGCTGATTGATGAGCTG 360 
GACGTACAAGTAGGGGAGATGGTCGCAATTGATGGCGGAA 400 

(110 420 430 440 

, . . i .... i , ... i .... i ■■■■ I t i i i I i i i i I 

ATAGTGCAGAGCACCTGATGCTTTGGCTTGCACTTGATGC 440 
AATCGGTGCGGCTACGAGTTTTTTGAACTGGAACCTGACA 480 
GGGGCAGGGTT AATTCATTGCATAAAGCTATGCGAATGTC 520 
GATTCGTTATCGCAGAC ATCGATATTAAAGCGAACATTGA 560 
ACCGTGCCGTGGCGAACTGGAGGAGACGGGC ATCAACATT 600 

610 620 630 640 

I i - ■ - 1 1 1 ■ 1 1 1 1 1 1 11 1 11 11 1 



CACTACTATGACCCATCCTTCATCTCATCGCTACCGAATA 640 
AC ACGCCAATTCCCGACAGCCGCACTGAGAACATTGAAT . 680 
AGATTCAGTACG AGGACTGATATAC ACATC TGGAACCACT 720 
GGTCTACCTAAAGGCGTGTTTATAAGCACTGGCCGCGAGC 760 
TT AGGACTGAC TGGTCGATTTCAAAGTATC TAAATCTCAA 800 
810 820 830 840 

, i ■ , ■ I 1 ' 1 I i i i ' I i i i ' I i i i i I r i i i I _— 

GCCCACGGATCGAATGTATACATGTATGCCGCTCTACCAT 840 
GCCGCTGCACACAGCCTCTGTACAGCATCAGTTATTCATG 880 
GTGGAGGTACCGTGGTATTGAGCAGGAAATTCTCACACAA 920 
GAAGTTCTGGCCTGAAGTTGTGGCTTCGGAAGCAAATATC 960 
ATTCAGTACGTTGGTGAATTAGGTCGATATCTCCTGAATG 1000 

1010 1020 1030 1040 

| | , r ■ ' ■ ■ • I 1 i I ' 1 1 . . ■ i I ■ ■ i ■ I 



GTCCAAAGAGTCCTTACGAC AGGGCCCATAAAGTCCAGAT 1040 
GGCGTGGGGCAATGGCATGCGTCCAGACGTGTGGGAAGCG 1080 
TTTCGTGAACGCTTCAACAT ACCAATTATTCATGAGCTCT 1 120 
ATGCCGCAACCGATGGGCTCGGGTCAATGACCAATCOTAA 1 160 
CGCGGGCCCTTTTACAGCAAAC TGTATTGCGCTGCGAGGG 1200 



BNSDOCJD: <WO_9936S37A2_l_> 



WO 99/36537 PCT/US99/00182 



100/117 

chFATP coding only.DNA 



1210 1220 1230 1210 

i ■ ■ ■ i . ■ ■ ■ I i ■ , ■ ■ I ■ i i ■ l ■ ■ ■ ■ I i ■ ■ i l ■ ■ i i I 

CTGATCTGGCACTGGAAATTTCGAAATCAGGAAGTGCTGG 1240 
TCAAGATGGATCTCGATACTGATGAGATCATGAGAGATCG 1280 
CAATGGGTTTGCGATACGATGCGCTGTCAATGAACGTGGA 1320 
CAGATGCTTTTTCGGCTGACACCCGAAACTCTGGCTGGTG 1360 
CACCAAGCTACTACAAC AACGAAACGGCCACACAGAGCAG 1100 

1410 1420 1130 WO 

i i - ■ i i , ■ , . I ■ , ■ i t ■ i ■ i 1 t i i ■ l ■ i ■ ■ I — 

GCGGATTACAGATGTGTTTCAAAAGGGTGACCTGTGGTTC 1440 
AAGTCCGGTGACATGCTACGGCAAGACGCCGAAGGCCGCG 1480 
TCTACTTTGTCGATCGACTAGGCGATACGTTCCGCTGGAA 1520 
ATCCGAAAACGTTTCTACCAATGAAGTCGCGGACGTGATG 1560 
GGCACATTTCCTCAGATTGCTGAAACGAATGTATACGGTG 1600 

1610 1620 1630 1640 

I , ■ ■ ■ I ■ ■ ■ | ' ! 1 I • 1 ■ ■ ■ I 1 ' ■ 1 ' 1 ' ' ' 1 1 1 ' ' 1 1 



TCCTTGTGCCGGGTAACGATGGTCGAGTGCGCAGCCTCAA 1640 
TTGTCATGGCAGACGGCGTGACAGAGTCGACATTCGCTTC 1680 
GCTGCCCTTGCAAAGCACGCCCGAGATCGGTTACCGGGTT 1720 
ATGCTGTACCACTGTTTCTGAGGGTAACTCCAGCACTTGA 1760 
ATATACGGGCACATTAAAGATTCAGAAAGGACGCCTCAAG 1800 

1810 1820 1830 1840 

, , , r i ■ ■ ■ • ' ■ • ■ i ' ■ i ■ i 1 ■ ■ ■ ■ I . ■ . ■ I ■ ■ ■ i 1 

CAGGAAGGTATAGACCCAGATAAGATTTCCGGCGAAGATA 1840 
AGTTATACTGGCTGCCGCCTGGTAGCGATATATATTTACC 880 
ATTTGGAAAGATGGAGTGGCAGGGAATTGTAGATAAGCGT 1920 

ATACGGCTGTGA 1932 



BNSDOCID: <WO 9936537A2J_> 



WO 99/36537 



101/117 

chFATP coding only .protein 



10 20 30 40 

1)1*1 . « > ■ t ■ » i i t t * • • ^ i t t t t i t t i I t i i i I i t i i ! 

MACMHGAOLYNDLEELLTGPSVP I VAGAAGAAALTAY 1 NA 10 
KYH 1 AHDLKTLGGGLTQSSEA I OF I NRRVAOKRVLTHHI F 80 
QEQVOKOSNHPFL I FEGKTWSYKEFSEAYTRVANWL I DEL 120 
DVQVGEMVAI DGGNSAEHLMLWLALDA I GAATSFLNWNIT 160 
GAGL I HC I KLCECRFV I AD I D I KAN I EPCRGELEETG I N 1 200 
210 220 230 210 

. ... 1 .. .. I ... ♦ | i i ' ■ I I « < I I t t ■ 1 1 l t I 1 

HYYDPSF I SSLPNNTP I PDSRTEN I ELDSVRGL I YTSGTT 240 
GLPKGVF I STGRELRTDWS 1 SKYLNLKPTDRMYTCMPLYH 280 
AAAHSLCTASV I HGGGT VVLSRKFSHKKFWPEVVASEAN I 320 
I QYVGELGRYLLNGPKSP YDRAHK VOMAWGNGMRPDVWEA 360 
FRERFN IP I I HELYAATOGLGSMTNRNAGPFTANC I ALRG 400 

410 420 430 440 

.... i . . - ■ » .... i .... i ...» i ■« i t I t i i i I i i » i 1 

L I WHWKFRNQEVLVKMDLDTDE I MRORNGFA I RCAVNEPG 440 
QMLFRLTPETLAGAPSYYNNETATQSRR I TOVFQKGOLWF 480 
KSGOMLRQDAEGRVYFVDRLGDTFRWKSENVSTNEVADVM. 520 
GTFPQ I AETNVYGVLVPGNDGRVRSLNCHGRRRORVD I RF 560 
AALAKHARDRLPGYAVPLFLR VTP ALEYTGTLK I OKGRLK 600 

610 620 630 640 

i .. . . » * . . . . i . . . , t , ■ ■ i I i t i i 1 iii i I 

QEG I DPDK I SGEDKLYWLPPGSD I YLPFGKMEWOG 1 VDKR 640 
IRL 643 



ft* *l 



BNSOOCtD: <WO_9936537A2J_> 
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CTTTACCATTC ATCAGCTTCATTCTGCATTTTTAGCTTGA 40 
rGGCAGCCGGGTCTACGCTGATCATCGGCCGCAAGTTCTC 80 

cgcgJgaaacttcataaaggaagcgcgcgagaacgacgcc 20 

ArrrTCATCCAGTACGTGGGTGAGACCTTGCGATATCTGC 160 
?cS5cCCCC6GTGAAACCCATCCAGTTACT6GC6AA6A 200 

210 220 230 240 



, , , , l^jj^LM J i I I I I I I I I I I 1 ' ' ' ' 1 

rrrrriLr aaAAAGCACAATATTCGAGCAGTATACGGCAAC 240 
GGGCTACGGCCGGATATCTGGAACCGCTTC AAGGAGCGCT 280 

?caacStgccgacggttgccgaattttatgctgcaaccga 320 

GAGCCCAGGCGGAAC ATGGAACTATTCAACAAATGACTTC 360 
ACTGCCGGAGCCATTGGGCACACTGGCGTGCTTAGTGGAT 400 

420 430 440 



410 



rGCTTCTTGGACGCGGCCTTACTATTGTCGAGGTGGACCA 440 
MAATCACAGGAACCATG6C6C6ATCCCCAAACC6GGTTC 480 

?gcJagccggtcccgcgaggcgaagcaggcgagctcctgt 520 
mgJcattgatccggccgacccgggcgagaccttccaggg 560 
Jtactacggcaactcctttagagcacactggcggccg 597 

fia. n 



BNSDOCID: <WO 9936537A2J_> 
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asperqiilu s partia l.protein 



10 20 30 ^0 

. i . . . , i . ... i ... , I » ■ - i I ...■»..»« I 



LYHSSASFC I FSLTAAGSTL I I GRKFSARNF I KEARENOA MO 
TV I QYVGETLRYLLATPGETDP VTGEDLOKKHN I RAVYGN 80 
GLRPD I WNRFKERFNVPTVAEF YAATESPGGTWNYSTNDF 120 
TAGA1 GHTGVLSGWLLGRGLT I VEVDQESQEPWRDPGTGF 160 
CKPVPRGEAGELLYA I DPADPGETFQGYYRNSFRAHWRP 199 



BNSDOCID: <WO_9936537A2_l_> 
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10 20 3 ? . , . . . y 



. i , , , , i , . 1 1 1 1 j ■ i * ' i » ' ■ * * ' ■ * ■ ' ' ' * — - 

"gcaaaggccgacgcgtggctgcggacgggtaacgtgatca 40 

rrrCGGACAACGAAGGGCGACTCTTCTTCC ACGACCGGAT 80 
rGGAGACACGTTCCGATGGAAGGGAGAGACNGTCAGCACA 20 
r AAGAGGTCAGTTTG6TGCTCGGACGACACGACTCAATCA . 160 

C aggSSgcJaJcgtg?acggcgtgacggtgccgaaccacga 200 

oon 530 240 



210 220 230 240 

I i i i - ■ I • 1 1 1 " 1 



■ ... i ... i i i ■ ■ ■ ' ■ i i i ' ■ ■ ■ ■ ■ ■ ■ ■ ■ 

"rrrGC GG GCCGGCTGCGCTGCGCTCACGCT A TCAGACGCT 240 
r TrGCGACTGAAAAGAAGCTGGGCGATGAGCTGCTAAAGG 280 

^I?5ggctactcactcgtcgacttcgcttcccaagtttgc 320 

rrTrcCGCAGTTCCTACGGGTGGTGCGCGGCGAGATGCAG 360 

kIacggg?aJcaacJagcaacagaagcacgacctgaggg 400 

mO 420 430 440 

1 I I I I 1 



TGCAGGGTGTAGAGCC GGGCAAGGTGGGCGTA^ 440 
rT ArTrGTTGCGGGGAGGGACATATGTACCATTCGGAACA 480 

g I2gI??ggga?gggttgaagaagggtcttgtgaagttgt 520 

GA 522 



BNSDOCID: <W0 9936537A2_I_> 
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mgFATP partial.protein 



10 20 30 40 

llt .i....t.. ■ . i . . , , 1 , t I t t I I I 1 i I ■ ■ i 1 

AKADAWLRTGNV I RADNEGRLFFHDR I GDTFRWKGETVST 40 
QEVSLVLGRHDS IKEANVYGVTVPNHDGRAGCAALTLSOA 80 
LATEKKLGDELLKGLATHSSTSLPKFAVPOFLR VVRGEMQ 120 
STGTNKQOKHOLRVOGVEPGK VGVDEVYWLRGGTYVPFGT 160 

EDWOGLKKGLVKL 173 

P-6. IS 



BNSDOCID: <WO 9936537 A2 I > 



crPATP coding only.DNA 



106/117 



10 20 30 40 

L | ■ ' ■ I - I ' ■ 1 1 ' 1 ' 1 ' 1 1 1 1 1 ' 1 



. . . i ■ ■ , , I ■ ■ ■ ■ I i , i ■ 1 i I i ■ ' r i i i I i i i i i . 

ATGTCTCCCATACAGGTTGTTGTCTTTGCCTTGTCAAGGA 40 
TTTTCCTGCTATTATTC AGACTTATCAAGCTAATTATAAC 80 
CCCTATCCAGAAATCACTGGGTTATCTATTTGGT AATTAT 120 
TTTGATGAATTAGACCGTAAATATAGAT AC AAGGAGGATT 160 
GGTATATTATTCC TTACTTTTTGAAAAGCGTGTTTTGTTA 200 

210 220 230 240 



. , ■ , , ' i ■ ■ i I ■ • 1 ■ ■ ■ ■ 1 ' ' ' 1 1 ' 1 1 ' 1 ' ' 1 ' 1 — „ 
TATCATTGATGTGAGAAGACATAGGTTTC AAAACTGGTAC 240 

TTATTTATTAAACAGGTCCAACAAAATGGTGACCATTTAG 280 

rrATTAGTTACACCCGTCCCATGGCCGAAAAGGGAGAATT 320 

TCAACTCGAAACCTTTACGTATATTGAAACTTAT AACATA 360 

GTGTTGAGATTGTCTCATATTTTGCATTTTGATTATAACG 400 

4,0 420 430 440 

... i ... j ... i i ■ - • 1 ■ i I ■ i i i I ■ i i i J 

TTCAGGCCGGTGACTACGTGGCAATCGATTGTACT^ 440 
ACCTCTTTTCGTATTTTTATGGCTTTCTTTGTGGAACATT 480 
GGGGCTATTCCAGCTTTTTTAAACTATAATACTAAAGGCA 520 
rxrrrrTrGTTCACTCCCTAAAGATTTCCAATATTACGCA 560 

ggta?^m?gaJcctgItgccagtaatccgatcagagaa 600 

610 620 630 640 

TCGGAAGAAGAAATCAAAAACGCACTTCCTGATGTTAAAT 640 

?"5ctatcttgaagaacaagacttaatgcatgaactttt 680 

IaaTTCGCAATCACCGGAATTCTTACAACAAGACAACGTT 720 
irrACACCACT AGGCTTGACCGATTTTAAACCCTCTATGT 760 
TAATTTATACATCTGGAACCACTGGTTTGCCTAAATCCGC 800 

810 820 830 840 

! I ! ! I I ! ■ • I ■ 1 I 1 1 ' 1 1 1 ' 1 1 ' L 



TATTATGTCTTGGAGAAAATCCTCCGTAGGTTGTCAAGTT 840 
TTTrrTCATGTTTT AC ATATGACTAATGAAAGCACTGTGT 880 

^Icag«Itgccattgttccattcaactgctgccttatt 920 

Ir?^SGCGCCATTCTATCTCACGGTGGTTGCCTTGCG 960 
TTATCGCATAAATTTTCTGCCAGTACATTTTGGAAGCAAG 1000 

,010 1020 1030 1040 



TTTATTTAACAGGAGCCACGCACATCCAATATGTCGGAGA 1040 

Igtctgtagatacctgttacatacgccaatttctaagtat 080 
SaIaIgatgcataaggtgaaggttgcttatggtaacgggc 20 

TGAGACCTGACATCTGGCAGGACTTCAGGAAGAGGTTCAA 1 160 

cmagaagttatIggtgaattctatgccgcaactgaagct 1200 



WO 99/36537 PCTAJS99/00182 



107/117 

scFATP coding only.PNA 



1210 1220 1230 1240 

, , , i i ■ i i • 1 i i ■ i 1 ■ i i ■ 1 i i ' 1 1 ■ 1 ' 1 1 1 ■ ■ 1 1 ' ' 1 ' 1 ■ 

CCTTTTGCTACAACTACCTTCCAGAAAGGTGACTTTGGAA 1210 
TTGGCGCATGTAGGAACTATGGTACTATAATTCAATGGTT 1280 
TTTGTCATTCCAACAAACATTGGTAAGGATGGACCCAAAT 1320 
GACGATTCCGTTATATATAGAAATTCCAAGGGTTTCTGCG 1360 
AAGTGGCCCCTGTTGGCGAACCAGGAGAAATGTTAATGAG 1400 

1410 1120 1130 WO 

I ■ . i i i .... i ■ l ■ ■ ■ i i t ■ ■ ■ I 



AATCTTTTTCCCTAAAAAACCAGAAACATCTTTTCAAGGT 1440 
TATCTTGGTAATGCCAAGGAAACAAAGTCCAAAGTTGTGA 1480 
GGGATGTCTTCAGACGTGGCGATGCTTGGTATAGATGTGG 1520 
AGATTTATTAAAAGCGGACGAATATGGATTATGGTATTTC 1560 
CTTGATAGAATGGGTGATACTTTCAGATGGAAATCTGAAA 1600 

1610 1620 1630 1640 

I i ■ i i i ■ ■•■ i ■ ■■■ i ■ ■ ■ i I i ■ ■ i l i i i i I 



ATGTTTCCACTACTGAAGTAGAAGATC AGTTGACGGCCAG 1640 
TAACAAAGAACAATATGCACAAGTTCTAGTTGTTGGTATT 1680 
AAAGTACCTAAATATGAAGGTAGAGCTGGTTTTGCAGTTA 1720 
TTAAACTAACTGACAACTCTCTTGACATCACTGCAAAGAC 1760 
CAAATTATTAAATGATTCCTTGAGCCGGTTAAATCTACCG 1800 

1810 1820 1830 1840 

, i i ■ ' , I ■ , i . 1 ■ ■ . i 1 ■ ■ ■ i I ■ ■ i ■ I — — — 

TCTTATGCTATGCCCCTATTTGTTAAATTTGTTGATGAAA 1840 
TTAAAATGACAGATAACCTCATAAAATTTTGA 1872 



% 8 
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scFATP coding only.protein 



y 



10 



20 



30 

i — 1 — a — 



1 l_ 



40 

. I _ 



EfflKKIl SbRKIiSlS! lit 

2,0 220 | . 2 ?° ,,, | . 

" " 1 " " ' " ' ' ,1 IrDKivrT ! t QWFL.SFOQTLVRMDPN ^0 
PFATTTFOKGDFGIGACRNYGTilQWFLbhUU u 

ODSV 1 YRNSKGFCEVAPVGEPGEMLMR i FFPKKPETbr^ ^ 
YLGNAKETKSK V VRDVFRRGOAWYRCGDLUKADt ^ 

KVPKYEGRAGFAVIKLT^ 



SYAMPLFVKFVDE I KMTONL I KF. 624 
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mtFATP coding only.DNA 



10 20 30 40 

''■»*'***tii»»f t t » t l i i t t i i i i i l i t t . i . f . t | 

GTGTCCGATTACTACGGCGGCGC ACACAC AACGGTCAGGC 40 
TGATCGACC TGGC AAC TCGGATGCCGCGAG7GTTGGCGGA 80 
CACGCCGGTGATTGTGCGTGGGGCAATGACCGGGCTGCTG 120 
GCCCGGCCGAATTCCAAGGCGTCGATCGGCACGGTGTTCC 160 
AGGACCGGGCCGCTCGCTACGGTGACCGAGTCTTCCTGAA 200 

210 220 230 240 
» ' t « t » » » » 1 t i i i i t t t i I t i i i i t i i i I i i ■ i i i . . . I 

ATTCGGCGATCAGCAGCTGACCTACCGCGACGCTAACGCC 240 
ACCGCCAACCGGTACGCCGCGGTGTTGGCCGCCCGCGGCG 280 
TCGGCCCCGGCGACGTCGT TGGC ATCATGTTGCGT AAC TC 320 
ACCC AGC AC AGTC T TGGCG ATGC TGGCC ACGGTCAAG TGC 360 
GGCGCTATCGCCGGCATGCTCAACTACCACCAGCGCGGCG 400 

410 420 430 440 
» ■ ■ ■ > i ' « t I i t i i i t i i i 1 i t i i i t t t i I * . . . t , . . , i 

AGGTGTTGGCGCACAGCCTGGGTCTGCTGGACGCGAAGGT 440 
ACTGATCGC AGAGTCCGACTTGGTCAGCGCCGTCGCCGAA 480 
TGCGGCGCCTCGCGCGGCCGGGTAGCGGGCGACGTGCTGA 520 
CCGTCGAGGACGTGGAGCGATTCGCCACAACGGCGCCCGC 560 
CACCAACCCGGCGTCGGCGTCGGCGGTGCAAGCCAAAGAC 600 

610 620 630 640 

\ » ■ « l t t i i i i t i i i i i i i l t i i i i i i i t I i i , i i . . . , | 

ACCGCGTTCTACATCTTCACCTCGGGCACCACCGGATTTC 640 
CCAAGGCC AGTGTC ATGACGCATCATCGGTGGC TGCGGGC 680 
GC TGGCCGTC TTCGGAGGGATGGGGC TGCGGCTGAAGGGT 720 
TCCGACACGCTCTACAGCTGCCTGCCGCTGTACCACAACA 760 
ACGCGTTAACGGTCGCGGTGTCGTCGGTGATCAATTCTGG 800 
810 820 830 840 

« « i i * ■ « ' » 1 i i ■ 1 i t i i I i i i t I tiiil i i ■ t 1 i i t . ( 

GGCGACCCTGGCGCTGGGTAAGTCGTTTTCGGCGTCGCGG 840 
TTCTGGGATGAGGTGATTGCCAACCGGGCGACGGCGTTCG 880 
TCTACATCGGCGAAATCTGCCGTTATCTGCTCAACCAGCC 920 
GGCCAAGCCGACCGACCGTGCCCACCAGGTGCGGGTGATC 960 
TGCGGTAACGGGCTGCGGCCGGAGATCTGGGATGAGTTCA 1000 

1010 1020 1030 1040 

1 1 « ■ i 1 « i » l i i « » i i i * ■ I t i t t i i i i . i . i , , i i . t . i 

CCACCCGCTTCGGGGTCGCGCGGGTGTGCGAGTTCTACGC 1040 
CGCCAGCGAAGGCAACTCGGCCTTTATCAACATCTTCAAC 1080 
GTGCCCAGGACCGCCGGGGTATCGCCGATGCCGCTTGCCT 1 120 
TTGTGGAATACGACC TGGACACCGGCGATCCGCTGCGGGA 1 160 
TGCGAGCGGGCGAGTGCG TCGGGTACCCGACGGTGAACCC 1200 
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mtFATP coding only.DNA 



1210 1220 1230 1240 

i i l i ■ i i I i ■ i ■ 1 i ' ' ' 1 ' 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 



GGCCTGTTGCTTAGCCG6GTCAACCGGCTGCAGCCGT7CG 1240 
ACGGCTACACCGACCCGGTTGCCAGCGAAAAGAAGTTGGT 1280 
GCGCAACGCTTTTCGAGATGGCGACTGTTGGTTCAACACC 1320 
GGTGACGTGATGAGCCCGCAGGGCATGGGCCATGCCGCCT 1360 
TCGTCGATCGGCTGGGCGACACCTTCCGCTGGAAGGGCGA 1400 

1410 1420 1430 1440 

, , | | i ■ ■ ■ • ' ■ ■ ■ i ' ■ ■ ■ i I i ' i ' ' 1 ' ' ' 1 1 ' 1 1 1 ' 1 1 lJ 

GAATGTCGCCACCACTCAGGTCGAAGCGGC ACTGGCCTCC 1440 
GACCAGACCGTCGAGGAGTGC ACGGTCTACGGCGTCCAGA 1480 
TTCCGCGCACCGGCGGGCGCGCCGGAATGGCCGCGATCAC 1520 
ACTGCGCGCTGGCGCCGAATTCGACGGCCAGGCGCTGGCC 1 5oO 
CGAACGGTTTACGGTCACTTGCCCGGCTATGCACTTCCGC 1600 

1610 1620 1630 1640 

, i r - ' 1 ' ' ' ' 1 ' ' ' ' ' ' ' 1 1 1 " ' ' 1 ' ' ' ' 1 — 7TT 

TCTTTGTTCGGGTAG.TGGGGTCGCTGGCGCAC ACC ACGAC 1640 

GTTCAAGAGTCGCAAGGTGGAGTTGCGCAACCAGGCCTAT 1680 

GGCGCCGACATCGAGGATCCGCTGT ACGTACTGGCCGGCC 720 

CGGACGAAGGATATGTGCCGTACT ACGCCGAATACCCTGA 1760 

GGAGGTTTCGCTCGGAAGGCGACCGCAGGGCTAG 1794 



BNSDOCID: <W0 9936537A2J_> 
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mtFATP coding only.protein 



10 



20 



30 



_L-1_U- 



10 

I I I 1 I 



McnvYrCAHTTVRL IDLATRMPRVLADTPVl VRGAMTGLL 10 
SSIsSsYoTVFOORAARYGDRVFLKFGDOOLTYRDANA 80 
t amry AAVL AARGVGPGOVVG I MLRNSPST VLAML ATVKC 120 
arttf NYHORGEVLAHSLGLLDAKVL I AESDL VSAVAE 160 

'cgaSvIgS^tJeJvIrfattapatnpasasavoakd 200 

210 220 230 240 

T AFY I FTSGTTGFPKASVMTHHRWLRALAVFGGMGLRLKG 240 
cnTI^ YSCLPL YHNNALT VAVSSV I NSGATL ALGKSFSASR 280 
rSnFvUNRATAFVYIGEICRYLLNOPAKPTDRAHOVRVI 320 

Sg^rJeiCdefttrfgvarvcefyaasegnsafinifn 360 

VPRTAGVSPMPLAF VEYOLDTGOPLROASGRVRRVPOGEP 100 
U10 , 20 «0 MO 

. .... I .... I , . . ■ I . . . »_L i i i i I ■ t ' ' ' ■ 1 ■ ' 1 



r/.\'iRVNRLOPFDGYTDPVASEKKLVRNAFRDGOCWFNT 440 
GDVMSPOGMGHAAFVORLGDTFRWKGE^ ^jj® 

RT VYGHLPGYALPLF VRVVGS^ 
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h o FATP3 



1 cga ccc acg cot ccg ggg atg ttt gcg age ggc tgg aac cag acg gtg ccg ata gag gaa 

~ A S G W N Q T V P I E E 



1 



15 



55 



541 
175 



661 
215 



641 

275 



901 
295 



F 



61 ccg goc tec atg get gee etc ctg ctg ctg ccc ctg ctg ctg ttg eta ccg ctg ctg ctg 
" " a L L L L P L L L L L P L L L 

etc tgg ccg cag ttg cgc tgg ctt ccg gcg gac ttg gee ttt gcg 
LWPQLRWLPADLAFA 



121 ctg ctg aag eta cac 
35 L L K L H 

181 ctg cga get ctg tgc tgc aaa agg get ctt cga get cgc gee ctg gee gcg get gee gee 



KRALRARAL-AAAAA 



241 cac ccg caa cat ccc gag ggg ggc tgc age ctg gee tgg cgc etc gcg gaa ctg gee cag 
75 ^pEGPEGGCSLAWRLAELAQ 

301 cag cgc ace gcg cac acc ttt etc att cac ggc teg egg cgc ttt age tac tea gag gec 
95 0RAAH7FLIHGSRRFSYSEA 

361 cag ccc cag act aac agg get gca cgc gee ttc eta cgt gcg eta ggc tgg gac tgg gga 
115 ; r *es"nraaraflralgwdwg 

421 ccc gac ogc ggc oac age ggc gag ggg age get gga gaa ggc gag egg gca gcg ccg gga 
135 pd ggdsgegsagegeraapg 

481 gee gga oat aca acg gee gga age ggc gcg gag ttt gee gga ggg gac ggt gee gee aga 
155 agdaaagsgaefaggdgaar 

act aaa aaa cag ccc acc ace cct ctg tea cct gga gca act gtg gcg ctg etc etc ccc 
««"«pdIaPLSPCATVALLLP 



601 get ggc cca gag ttt ctg 
195 A G ? E F L 



tgg etc tgg ttc ggg ctg gee aag gec cgc etc ccc act gee 
wlw'fglakaglrta 



ttt atg ccc acc ccc etc cgc egg ggc ccc ctg ctg cac tec etc cgc age tec cgc gec 
r Optalrpgfllkclrscga 



721 ccc acg eta gta ctg gcg cca gag ttt ctg cag tec ctg gag ccg gac ctg ccc gee ctg 
235 RALVLAPEFLESLEPDLPAL 

aga gee atg ggg etc cac ctg tgg get gca ggc cca gga acc cac cct get gga att age 



7ei 

255 RAMGLHLWAA 



gpgthpagis 



cat ttc eta act aaa gtg tec get gaa gtg cat ggg cca gtg cca gga tac etc tct tec 
dl"l"aevsaevdg?vpgylss 

ccc cag age ata aca cac acg tgc ctg tac ate ttc acc tct ggc acc acg ggc etc ccc 
PAS I TDTCLY I FTSGTTGLP 



961 sag get get egg ate agt cat ctg aag ate c 
315 K A A R I S H L K : 



tg caa tgc cag ggc ttc tat cag ctg tgt 
QCQGFYQLC 



1021 ggt gtc cac cag gaa gat gtg ate tac etc ccc etc cca 
335 G V H O E D V I Y 



etc tac cac atg tec ggt tec 



ALPLYHMSGS 

1081 ctg ctg ggc ate gtg ggc tgc atg ggc att ggg gee aca gtg gtg ctg aaa tec aag ttc 
355 LL CIVGCKGIGATVVLKSKF 



355 

1141 teg get ggt cag ttc tgg gaa gat tgc cag cag cac 
375 



agg gtg acg gtg ttc cag tac att 
c" Q 0 H R V T V F O Y I 



1201 egg gag ctg tgc cga tac ctt gtc aac cag ccc ccg age aag gca gaa cgt ggc cat aag 
395 GELCRYLVNQFPSKAERGHK 
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1261 gtc egg ctg gca gtg ggc age egg ctg cgc cca gat ace egg gag cgt ttt gtg egg cgc 

415 VRLAVGSGLRFDTWERFVRR 

1321 etc ggg ccc ctg cag gtg ctg gag aca tat gga ctg aca gag ggc aac gtg ccc acc ate 

435 F G PLQVLETYG L TECNVAT I 

1381 aac tac aca gga cag egg ggc get gtg egg cgt get ccc tgg ctt cac aag cat ate ttc 

455 NYTGQRGAVGRASWLYKHIF 

1441 ccc ttc tec ttg att cgc tat gat gtc acc aca gga gag cca att egg gac ccc cag ggg 

475 PFSLIRYDVTTGEPIRDPOG 

1501 cac tgt atg gee aca tec cca cgt gag cca egg ctg ctg gtg gee ccg gta age cag cag 

495 HCMATSPGEFGLLVAPVSQO 

1561 tec cca ttc ctg ggc tat get cgc ggg cca cag ctg gee cag ggg aag ctg eta aag gat 

515 ^ S PFLCYAGGPELAQGKLLK D 

1621 gtc ttc egg cct ggg gat gtt ttc ttc aac act ggg gac ctg ctg gtc tgc gat gac caa 

535 VFRFGDVFFNTGDLLVCDDO 

16ei cgt ttt etc cgc ttc cat gat cgt act gga gac acc ttc agg tgg aag ggg gag aat gtg 

555 GFLRFKDRTGDTFRWKGENV 

1741 gec aca acc gag gtg gca gag gtc etc cag gee eta gat ttt ctt cag gag gtg aac gtc 

575 ATTEVAEVFEALDFLQEVKV 

1801 tat gga gtc act gtg cca ggg cat gaa ggc agg get gga atg gca gee cca gtt ctg cgt 

595 YGVTVrGHEGRAGMAALVLR 

1861 ccc ccc cac get ttg gac ctt atg cag etc tac acc cac gtg tct gag aac ttg cca cct 
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1921 tat gec egg ccc cga ttc etc agg etc cag gag tct ctg gee acc aca cag acc ttc aaa 
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19E1 cag cag aaa ctt egg atg gca aat gag ggc ttc cac ccc age acc ctg tct gac cca etc 

£55 QQKV3KANEGFDPSTLSDPL 

2041 tac gtt ctg gac cag get gta ggt gee cac ctg ccc etc aca act gee egg tac age gec 

675 YVLDQAVGAYLPLTTARYSA 

2101 etc ctg gca gga aac cct cga ate cga gaa ctt cca cac ctg agg cac ctg aga gag gaa 

695 LLAGNLRI * 

2161 etc tgt 
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This International Sea/ch Report has not been established in respect ol certain claims under Article I7(2)(a) for the following reasons 
1. I X I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely. 

See FURTHER INFORMATION sheet PCT/ISA/210 



2. I Claims Nos. 

because they relale to parts of the International Application that do not comply wrth the prescribed requirements to such 

an extent that no meaningful International Search can be earned out, specifically 



3. I Claims Nos ■ 

because they are dependent claims and are not dratted in accordance wrth the second and third sentences of Rule 6 4(a) 



Box II Observations where unity of invention Is lacking (Continuation ot item 2 of first sheet) 

This International Searching Authority found multiple inventions in this inter national application, as follows. 

See additional sheet. 
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I— ' searchable claims. 
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3 | I ^5 on iy some of the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.. 



4 I I No required additional search fees were timely paid by the applicant. Consequently, this International Search Report m 
' 1 restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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Continuation of Box 1.1 

Although claims 198-203, and claims 194-197 in as far as they relate to 
in vivo use, are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of 
the compound/composition. 



Continuation of Box 1.1 



Claims 105,197,109,111,113,115,141,143,145,147,149 and 151 could not be 
searched to completion due to insufficient characterization of the 
respective inhibitors in the description. 
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1. Claims: 59-67,167-175 completely, and 1-29,89-121,158, 
160-162,194,195,197-199,204 partially 



Human FATP2 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
host, method for detecting expression of said nucleic acid 
by hybridization, method for detecting allelic variants by 
amplification of nucleic acids from a sample and comparison 
to the provided nucleic acid sequence, antidody against said 
protein, method for detecting expression of said protein 
through the use of said antibody. Method for identifying an 
inhibitor of FATP2 activity comprising the use of the 
protein itself, a test animal, or a host cell expressing 
said protein, and inhibitors identified thereby. 



2. Claims: 68-76,159,163-166,176-184 completely, and 1-29, 

89-121,158,160-162,194,195,197-199,204 partially 



Human FATP4 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
host, method for detecting expression of said nucleic acid 
by hybridization, method for detecting allelic variants by 
amplification of nucleic acids from a sample and comparison 
to the provided nucleic acid sequence, antidody against said 
protein, method for detecting expression of said protein 
through the use of said antibody. Method for identifying an 
inhibitor of FATP4 activity comprising the use of the 
protein itself, a test animal, or a host cell expressing 
said protein, and inhibitors identified thereby. 



3. Claims: 77-88,122-157,185-193,196,200-202 completely, 

and 1-29,158,160-162,194,195,197-199,204 partially 



Human FATP6 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
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host, method for detecting expression of said nucleic acid 
by hybridization, method for detecting allelic variants by 
amplification of nucleic acids from a sample and comparison 
to the provided nucleic acid sequence, antidody against said 
protein, method for detecting expression of said protein 
through the use of said antibody. Method for identifying an 
inhibitor of FATP6 activity comprising the use of the 
protein itself, a test animal, or a host cell expressing 
said protein, and inhibitors identified thereby. 



4. Claims: 30-58,158,160-162 partially 

Human FATP1 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
host. 



5. Claims: 30-58,158,160-162 partially 

Human FATP3 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
host. 



6. Claims: 203 completely, and 30-58,158,160-162 partially 

Human FATP5 protein, allelic variants thereof, nucleic acids 
encoding them and complements or portions thereof, nucleic 
acids which hybridize under stringent conditions to the 
aforementioned nucleic acids, vector comprising said nucleic 
acid, host cell comprising said vector, method of producing 
said peptide or a fusion protein comprising the amino acid 
sequence of said protein or a portion thereof using said 
host. 
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